RAD-A0713%%

TECHNICAL
LA i LIBRARY

SPECIAL PUBLICATION ARLCD-SP-80006

MANUFACTURING METHODS AND TECHNOLOGY (MMT) PROGRAM
FOR FY 80 LARGE CALIBER
WEAPONS SYSTEM LABORATORY, ARRADCOM

SUSANNE J. BERNHARDT

SEPTEMBER 1980

+ US ARMY ARMAMENT RESEARCH AND DEVELOPMENT COMMAND

LARGE CALIBER
WEAPON SYSTEMS LABORATORY
DOVER, NEW JERSEY

APPROVED FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED.




The views, opinions, and/or findings con-
tained in this report are those of the au-
thor(s) and should not be construed as an
official Department of the Army position,
policy or decision, unless so designated by
other documentation.

Destroy this report when no longer
needed. Do not return it to the origin-
ator.




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY. :




UNCLASSIFLED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
REPORT DOCUMENTATION PAGE BEFORE COMPLE-MNG PORM
. REPORT NUMBER 2. GOVTY ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER
Special Report ARLCD-SP-80006

A. TITLE (and Subritle,

)
MANUFACTURING METHODS AND TECHNOLOGY (MMT) PROGRAM

S. TYPE OF REPORT & PERIOD COVERED

FOR FY 80, LARGE CALIBER WEAPONS SYSTEM LABORATORY Final
ARRADCOM 6. PERFQRMING ORG. REPORT NUMBER
7. AUTHOR(a) 8. CONTRACT OR GRANT NUMBER(e)

Susanne J. Bernhardt

8. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

ARRADCOM LCWSL AREA & WORK UNIT NUMBERS
Systems Development and Modeling Division
(DRDAR-LCS-T), Dover, NJ 07801

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORY DATE

ARRADCOM, TSD September 1980

STINFO (DRDAR-TSS) 13. NUMBER OF PAGES

Dover, NJ 07801 151

14. MONITORING AGENCY NAME & ADDRESS(I! dilferent from Controlling Office) 1S. SECURITY CL ASS. (of thie raport)
Unclassified

ISa, DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)
Approved for public release; distribution unlimited.

17. OISTRIBUTION STATEMENT (of the abstract entared In Block 20, If dilferent from Report)

18. SUPPLEMENTARY NOTES

This project was accomplished as part of the U.S. Army's Manufacturing Methods
and Technology Program. The primary objective of this program is to develop, on
a timely basis, manufacturing processes, techniques, and equipment for use in
production of Army materiel.

19. KEY WORDS (Conlinue on reveree slde If necessary and Identily by block number)
MMT - Ammunition Program
MMT - Weapons Program

20. ABSTRACT (Tontfnue en reverss sidw i neceesary anxd jdentify by block number)

The Manufacturing Methods and Technology (MMT) Program serves the U.S. Army
Materiel Development and Readiness Command (DARCOM) as a link between research
and development activities and production. The primary aim of the program is to
reduce the cost of weapon Systems acquisition by improving the efficiency of
manufacturing processes and implementing new technology. Although cost re-
duction is a primary concern, emphasis is also focused on reducing air and water

pollution, increasing safety, conserving energy, and reducing dependence on
critical materials.

DD , 55", 1473 Eoimon oF 1 nov 63 1s OBSOLETE UNCLASSIFIED

SECURITY CLASSIFICATION OF TNIS PAGE (When Date Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)




CONTENTS

Page
Introduction 1
Definition and Scope 2
MMT Requirements 2
Program Monitoring 4
Regulations 5
MMT Ammunition Program 6
Background 6
Technical Areas 7
MMT Ammunition Pro jects 8
MMT Weapons Program 37
MMT Weapons Pro jects 37
Appendixes
A Format for Semi-Annual Report 57
B Format Charts for Semi-Annual Briefing 63
C Computer Program 69
Distribution List 147
TABLES
1 FY 80 MMI ammunition projects 9

2 FY 80 MMT weapons projects 38




INTRODUCTION

The Manufacturing Methods and Technology (MMT) Program serves
the United States Army Materiel Development and Readiness Command
(DARCOM) as a link between research and development activities and
production. The program is designed to reduce the cost of acquir-
ing weapon systems by improving the efficiency of manufacturing
processes and implementing new technology. Cost reduction is a
primary concern, but reducing air and water pollution, increasing
safety, conserving energy, and reducing dependence on critical
materials are also emphasized.

The Army's production needs span the full range of modern
technology, from the high speed production of millions of small
arms to the forging of tank turrets and the production of integra-
ted circuits. Product testing, material handling, and computer-
aided design and manufacturing are all within the scope of the MMT
Program.

This report presents an overview of ARRADCOM's Large Caliber
Weapon Systems Laboratory, MMT Program for FY 80. It contains both
the ammunition and weapons appropriations, broken down by responsi-
ble division and specific technical area supported.

The definition, scope, items supported, status, and funding
are presented. Program management procedures, both internal and
external, are also discussed.

The MMT Program Plan is an attempt to provide a single source
summary of current and near-term efforts in the DARCOM MMT Program.
Since weapon systems requirements and the technology for these
systems are constantly changing, inclusion in the plan is not a
guarantee that a program will be fully funded or completed. The
MMT Program Plan, however, does serve as an indicator of the areas
toward which DARCOM's resources will be directed and the magnitude
of the Army's commitment to this program.

The MMT Program Plan contains a section for each element which
has projects. Each section includes a summary of the activity, its
responsibilities, and its wmajor MMT areas. Following the summary
is a listing of each project proposed by that activity.




DEFINITION AND SCOPE

An MMT project is one involving the evolution of manufacturing
processes, techniques, and equipment by the Government or private
industry to provide for timely, reliable, economical, and high
quality mass production of DoD-required materiel. Its objective is
to bridge the gap between prototype production and mass production
by the application of practical new production processes or tech-
niques. It is production oriented, accomplished on a production or
pilot production scale, and is expected to result in a practical
process for mass application. It does not normally include the
application of existing processes, techniques, or equipment to the
manufacture of specific systems, components, or end items and is
not applicable to a specific weapon system development nor product
improvement program (i.e., one which is undertaken to assure that a
specific system, subsystem, or component is capable of mass produc-—
tion). Such effort will be normally funded as part of the specific
program involved.

MMT projects expand manufacturing technology and translate new
technology into practical production processes. They provide ad-
vanced manufacturing techniques and processes to support moderniza-
tion of the industrial base. MMI projects are production-oriented
and are expected to result in a practical process for production.
They may reduce procurement lead time and costs, provide state-of-
the-art production processes and techniques, investigate alterna-
tive methods of manufacturing components which limit production
(cause bottlenecks), develop new and/or improved processes to fa-
cilitate competitive procurement, and/or ensure economic availabil-
ity of end items. In exceptional cases, they may establish proto-
type production lines. MMT projects may involve technical or man-
agement studies that are related to timely establishment and im-—
provement of manufacturing processes or techniques. These projects
have a corollary effect by stimulating and encouraging increased
productivity by private industry.

MMT Requirements

The criteria used to select projects for MMT financing are
described below:

l. Each project will satisfy a requirement, current or
anticipated for specific manufacturing techniques. Future require-
ments, normally qualitative in nature, will be directed toward the
development of manufacturing technology which will increase genmeral
productivity.




2. Solutions to the problem will not be available on a
timely basis from other programs in either Government or private

industry.

3. Feasibility of the effort will have been sufficiently
demonstrated by research or laboratory work.

4, The program will create new, significantly improved,
or more economical manufacturing processes, techniques, or equip-
ment rather than merely employing existing processes, techniques,
equipment or facilities.

5. The program will result in one or more of the follow-
ing:

a. An improved responsiveness to current and pro ject-
ed requirements.

b A more effective and efficient industrial base
that will reflect modern manufacturing techniques.

c. A cost effective manufacturing technique or pro-
cess which will ensure economic availability of end items.

d. Enhance safety or anti-pollution measures to meet
statutory requirements.

6. The application of the resulting processes, techniques
or equipment is generic in nature, i.e., applicable to more than
one end item.

Private industry will be encouraged to undertake with its own
capital as much of the manufacturing technology effort as possi-
ble. When qualified segments of industry will not commit private
capital and the program is needed to support Army requirements on
an economic and timely basis, then (and only then) will Procurement
Appropriation funds be allocated.

To ensure timely MMT developments responsive to Army require-
ments, process controllers [excluding general purpose automatic
data processing equipment (ADPE)] and allied equipment used solely
in the manufacturing process will become an integral and insepar-
able part of the industrial base. Benefits derived from the MMT
program, e.g. reduced manufacturing and end-item costs and reduced
production lead time, will be such that the program must be active-
ly pursued to optimize the results. MMT projects should be initi-
ated whenever the technical opportunity becomes manifest. MMT
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projects which may benefit end items which will be funded initially
by Procurement Appropriations should be started in sufficient time
to be used in establishing the Initial Production Facilities.

Program Monitoring

Monitoring the MMT Program consists of both formal reports
mandated by regulation and informal Laboratory meetings to review
specific projects.

Semi~-Annual Report

AR 700-90 requires that semi-annual project reports be submit-
ted until the project has been either completed or terminated, at
which time the report is considered final. All reports are bound
into a series of books for Government distribution and incorporated
into a data bank maintained for IBEA. The format for the report is
included in appendix A.

Presentation

Approximately every six months, the Munitions Production Base
Modernization Agency (MPBM) is briefed on selected projects. Four
charts are prepared to MPBM's prescribed format and the presenta-
tions are sharply focused on the charts' data. A lengthy technical
discussion is not required, but accomplishments and problem areas,
as well as the funding status are looked at closely. The charts
(app B) consist of:

l. Key Project Information

2. Milestone Schedule

3. Financial Status
Computer Program

Three computer programs (app C) have been developed within the
LCWS Laboratory for internal management. These consist of:

1. MMT projects broken down by responsible Division,
engineering starting date, and funding distribution.

2. Obligation status of contracts, O0GA, and GOCO funds
for FY 79 and FY 80.

3. Milestones and monthly starting and completion sched-
ules. LExamples of each are inclosed in appendix C.




Additional sources such as the RADMIS Data Bank in System 2000
form and the APARS Report from ARRCOM can be used to extract data
on the project status.

Regulations
The regulations governing the MMT progam consist of:

l. AR 700-90, Logistics

2. Army Industrial Preparedness Program

3. AR 32-100




MMT AMMUNITION PROGRAM

Background

The Ammunition Program spans the technology gap, particularly
in those areas which have no counterpart in private industry.
Almost all current manufacturing processes involve manual opera-
tions which must be efficiently automated. Batch processes must be
converted to continuous processes to accommodate new materials-
handling techniques and improve safety.

The Ammunition Program presents unique problems which require
innovative solutions. New systems must be capable of economic
layaway for periods of ten years or more, a stipulation which is
rare in private industry. Manufacturing technology is the founda-
tion of the modern ammunition production facility, whether it is
derived from industry or developed through Defense supported pro-
Jjects.

The primary objective of the MMT Program is to improve exist-
ing manufacturing processes, techniques, and equipment. The second
objective is to bridge the gap between development and full-scale
production. The third objective is to solve technological prob-
lems.

Current planning requires that, in the event of mobilization,
production facilities be activated within three months and reach
maximum production in four. This objective requires that equipment
design, layaway techniques, and control technology be oriented to
achieve the quick-reaction capability desired.

Through advances achieved in automated inspection techniques,
loading systems, and assembly systems, the uniformity and quality
of the end product has been improved. The munitions MMI program
includes several projects oriented toward improving quality control
and test technology, and others toward development of explosive
loading and assembly techniques and equipment.

MMT projects must be cost effective within the framework and
economics of the Five Year Defense Plan. This presents a unique
fiscal management challenge in the design and fabrication of equip-
ment and systems required for the loading and assembly of compon-
ents and end items. This challenge is being met by developing
systems with the flexibility to produce any items, establishing an
optimum balance between system simplicity and process operational
requirements, and providing equipment designs capable of high effi-
ciency operation to achieve cost effective system operations.




Technical Areas
LAP

The MMT effort in the Load, Assemble and Pack (LAP) area is
guided by four major program goals: improved economy of operation,
improved safety of operating personnel, establishment of a rapid
response production capability, and improvements in the quality of
the end product. All of these goals must be accomplished within
the standards and criteria established for pollution abatement and
energy conservation.

Safety

Due to the inherently hazardous nature of munitions produc-
tion, an extensive program has been undertaken to upgrade the safe-
ty of explosive preparation equipment, loading equipment and assem—
bly systems. The MMT program relating to the upgrading of the
operational safety of loading lines is a continuation of current
efforts. This program will define and investigate specific opera-
tional safety hazards and develop equipment and systems to reduce
operator exposure and risk.

Metal Parts

The Metal Parts MMT Program has as its goal optimization of
manufacturing processes. Projects are included for improving main-
tainability and readiness through computer integrated manufactur-
ing, computer—aided modeling of forming operations, and storage
techniques for production machinery. Enhancing reliability and
quality control efforts include analysis for predicting tool fail-
ure, improving projectile surface quality, and processing high-frag
steel.

Additional Emphasis

Primary program emphasis in energetic materials is being
placed on the development of manufacturing technology for new muni-
tion items. Recent enactment of the Clean Air Act Amendment and
Toxic Substances Control Act has resulted in the requirement for
continuous MMT effort to meet mandatory compliance dates. Conserv-
ing production base utilities, energy and resources, as well as
identifying and using alternate energy sources, are the broad areas
of major concern. The development and design of safe, cost
effective production processes are major goals of the munitions MMT
program. In the supportive technology areas, the primary thrusts
continue to be pollution abatement engineering, energy technology
development, and explosives and occupational safety.




MMT AMMUNITION PROJECTS

ARRADCOM's FY 80 MMT ammunition projects are itemized in table
1 and discussed below. The specific Division in the Large Caliber
Weapon Systems Laboratory responsible for each project is also
identified in table 1.




Table 1. FY 80 MMT ammunition projects

Responsible
LCWSL
division No.
Energetic Systems 4000

Process Division (EPSD)

4062

4137

4236

4312

4469

4027

4033

4037

4061

4200

4210

Cost

Pro ject ($K)
MMT: Automated M55 Detonator
Production Equipment, LAP 250
Automated Manufacture System
for Mortar Increment
Containers, LAP 895
Automated Loading of Center
Core Igniters, LAP 67
Automated Lace Jackets for
Center Core Charges, LAP 612
Injection Molding for Pro-
duction Explosive Loading,
LAP 279
Automated Insertion of
Grenade Layers, LAP 350
Combined Solvent Recovery
/Drying of S-B Propellant,
P&E 236
Caustic Recovery from Sod-
ium Nitrate Sludge, P&E 153
Process Improvement for
Plastic-Bonded Explosives,
P&E 236
Nitroguanidine Process Op-
timization, P&E 260
TNT Crystallizer for Large
Caliber Munitions, P&E 29
Jet Cutting of Energetic
Materials, P&E 450




Responsible
LCWSL
division

ESPD (cont)

Table 1 (cont)

No.

4310

4341

4462

4508

4285

4288

4291

4281

4225

4226

4231

Project

DMSO: Recrystallization of
HMX/RDX, P&E

Improved Nitrocellulose Puri-

fication Process, P&E

Modified FAD for Multi-Base
Propellant, P&E

Process Improvement of
Pressable RDX Comps, P&E

TNT Equivalency Testing for
Safety Engineering, Safety

Explosive Safe Separation &
Sensitivity Criteria, Safety

Blast Effects in Munitions
Plant Environment, Safety

Conservation of Energy at
Army Ammo Plants,Conserva-
tion of Energy

Red Water Pollution Abate-
ment System, Pollution
Abatement

On-Line Monitors for Water
Pollutants, Pollution
Abatement

In-House Reuse of Pollution

Abated Waters,Pollution
Abatement

10

583

850

506

408

767

100

1234

155

100

250




Responsible
LCWSL
division

ESPD (cont)

Applied Sciences
Division

Nuclear and Fuze
Division

Munitions System

Table 1 (cont)

4266

4084

4189

4498

6736

6738

Pro ject

Ammunition for 120mm Tank
Main Armament

Design Criteria and System
Characterization of Elec-
tronically Controlled Pro-
duction Facilities

Manufacturing, Inspection
& Test Equipment for Mag-
netic Power Supply, Fuze

Opacity/Mass Emission Cor-
relation, P.A.

High Fragmentation Steel Pro-
duction Process, MPTS

Develop Method for Consoli-
& Auto Assy of SmallMines,
LAP

Technical Readiness Accel
erated Through Computer
Integrated Mfg (TRACOM)
CD/CIM, MPTS

Ultra High Speed Metal Re-
moval, Artillery Shell, MPTS

11

Cost
($K)

3726

502

345

111

1048

392

315

297




4000 - MMT: Automated M55 Detonator Production Equipment (LAP)
($K250)

This 1s a production engineering measure to develop an auto-
mated M55 detonator production capability which will also be adapt-
able to the production of other initiating devices.

Items Supported

Cartridge, 40 mm: HEDP, M433

Projectile, 155 mm: HE(ICM), M483Al

Projectile, 8 in.: ICM, M509

Detonator, Stab: M55

(Air Force items) CBU2, 25A/A, 46/A, 52/B and 71.

The XM14E6 ADEN/DEFA FA fuze requires a detonator which may be
produced on the multi-tooled loader.

Present Status

This 1is the 10th year of a multi-year project. At the con-
clusion of this project, an operating prototype will be available
for the basic multi-tool loader, automated detonator cup and assem-—
bled detonator inspection equipment, automated packaging and pack-
out equipment, the automated explosives resupply system, improved
powder metering and dispensing devices, an auto—-mated detonator
painting mechanism, and an improved vacuum system. In addition,
final technical reports on the development efforts, RAM data and
analysis, and drawings and specifications suitable for the follow-
on procurement of equipment will be provided.

Funding
Fiscal year Funding ($K)
71 333
73 396
74 549
75 100
76 1000
7T 250
77 1000
78 1250
79 1600
81 604 (Tentative)
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4062 - MMT: Auto Manufacture System for Mortar Increment
Containers (LAP) (SK 895)

This program will develop an automated system for manufac-
turing 60 mm M204 and 81 mm M205 propelling charge increment con-
tainers. A complete TDP for an automated manufacturing process
will be provided enabling the Army to establish mass production
capability at either private or GOCO facilities. .

Items supported

Cartridge, 60 mm: HE, F/LWCMS, M720
Cartridge, 81 mm: M374A3

Cartridge, Smoke, 81MM: WP, M375A3

Charge, Propelling, 8 in.: WB (Zone 9), M188

Present Status

This 1is the second year of a three year program. The end
products of this project are a pilot production system for manufac-
ture of 60 mm M204 and 81 mm M205 propelling charge increment con-
tainers, equipment drawings to complete this system as a prototype
and procure additional systems, a complete TDP, hazards analysis,
production qualification and technical reports.

Funding
Fiscal year Funding ($K)
79 507
81 330 (tentative)

4137 - MMT: Automated Loading of Center Core Igniters (LAP)
($K67)

This project will automate the loading operations of the 155mm
M203 and the 8-inch M188 propelling charge igniters with black
powder.

Items Supported

Charge, Propelling, 155mm M203

Charge, Propelling, 8 in. M188
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Present Status

This is the second year of a two-year program. The end prod-
ucts of this project are a prototype loading machine, a technical
data package, including requirements for quality acceptance, and a
final technical report.

Funding
Fiscal year Funding ($K)
FY 79 $205

4236 - MMT: Auto Lace Jackets for Center Core Charges (LAP)
($K 612)

Large propelling charges such as the 155mm and 8 in. employ
laced jackets to maintain their configurations. The manual thread-
ing and tightening of the lacing is a time consuming operation
which results in poor quality, non-uniformity, high cost and per-
sonnel hazards. The automation/mechanization of the lacing opera-
tion would improve quality and greatly lower production costs and
hazards.

Items Supported

Charge, Propelling: 155 mm, XM203
Charge, Propelling: 155 mm, XM201 and M119A1
Charge, Propelling, 8 in.: M188

Present Status

This project will result in a prototype production machine
with appropriate 1installation, operation and maintenance manuals
for use at an x-facility. Also provided will be a complete set of
fabrication drawings and purchase and performance specifications in
order to replicate the machine as required. A summary engineering
report will provide full developmental data including performance
tests, RAM data and hazards analysis.

4312 - MMT: Injection Molding for Production Explosive Loading
(LAP) ($K 279)

This program is intended to develop an injection molding pro-
cess that will provide an alternative to melt loading of small
caliber munitions. The injection molding system will eliminate the
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large quantities of riser scrap generated by the current melt load-
ing process. The results of this project will be used to define
the base line requirements of an automated injection molding system
for on mass production of small caliber munitions on LAP lines.

Items Supported:

BLU 61A/B
BLU 63B
BLU 86
BLU 66B

Present Status

This is the second year of a two-year program.

Funding
Fiscal year Funding (%K)
79 $261

4469 - MMT: Automated Insertion of Grenade Layers (LAP) ($K 350)

This project covers development of an automated system for
assembling grenade layers in the M483 ring pack and includes a
prove-out plan, preliminary acceptance testing at the contractor's
facility, shipment of the equipment to the GOCO, installation and
final acceptance testing at the GOCO, preparation of all manuals,
and completion of the technical data package.

Items Supported:
Projectile, 155mm: HE, M483A1
Projectile, 8 in.: HE, M509E1l
Present Status

This is the last year of a three-year program. The end prod-
ucts of this project will be a component ring pack assembly equip-
ment for M42/M46 grenades contained in the M483/M509 projectiles
and automated prototype production equipment which will insert
these grenade layers into the M483 projectile and perform all re-
quired inspections. In addition, technical data packages for the
manufacture of replicate systems will be completed along with a
hazards analysis, operation and maintenance manuals and final

15




reports. Design features which will permit the addition of tooling
for the M509 projectile will be included.

Funding
Fiscal year Funding ($K)
78 $ 502
79 $1150
4027 - MMT:

Combined Solvent Recovery/Drying of SB Propellant
(P&E) ($K 236)

This project will establish equipment and methods for a com-
bined solvent recovery/drying process with a rapid steeping-water

drying method and the use of dehumidified air with partial recycle
in the air drying operation.

Items Supported

All single base, solvent-type propellants which are dried with

heated air at Radford AAP and at other Government installations.
Prominent examples are:

Charge, Propelling, 175mm: WB, M86A2, M6MP Propellant for
Charge, Propelling, 155 mm: WB, M4A2, MIMP Propellant for
Charge, Propelling, 8 in.: Ml, MISP Propellant for

Present Status

This is the first year of a two-year program.

Funding
Fiscal year Funding ($K)
81 $383 (tentative)
4033 - MMT:

Caustic Recovery from Sodium Nitrate Sludge (P&E)
($K 153)

The objective of this project is to thermally convert sodium
nitrate, formate, and acetate to the oxide which, upon hydrolysis,
forms the hydroxide with the evolution of large quantities of heat.
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The heat evolved can be used in various phases of production and
the hydroxide reused to neutralize the excess nitric acid.

Items Supported

All items containing RDX/HMX and composition explosive there-
of, such as

Cartridge 165 mm: HEP

Projectile, 155 mm: HE, ADAM

Rocket, 66 mm: HEAT, 1 LAW (VIPER) Mine, Ground Emplaced,
Scatter, AP, XM74

Present Status

This is the first year of a three-year program.

Funding
Fiscal year Funding (SK)
81 $282 (tentative)

4037 - MMT: Process Improvement for Plastic-Bonded Explosives
(P&E) (SK 236)

This project will generate complete design criteria for pro-
cesses adaptable to the manufacture of PBX compositions at mobili-
zation levels. This project will include the investigation of
present processing methods, as well as the application of new tech-
nology to coating, drying, and furnishing PBX compositions.

Items Supported
Warhead Guided Missiles
Torpedo Warheads
Burster Charges
Boosters
SOFAR Sound Signal Assembly

Present Status

This is the first year of a three-year project.
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4061 - MMT: Nitroguanidine Process Optimization (P&E) ($K 260)

This project will provide: improved operating conditions;
proposed modifications to the existing facility; improved design
for future plants; plant operating personnel trained in evolution-
ary operation; and a functioning EVOP for continued process im-
provement. Application of EVOP techniques will lead to reduced
pollution and energy consumption and more economical operation
while maintaining product quality and production requirements.

Items Supported

Prop type Chg No. Systems Code
M30 M490 105mm A
M30 M353A11 90mm A
M30 M452A1 105mm A
M30 M431 90mm A
M30A1 M203A1 155mm A

Present Status

This 1s the first year of a multi-year project. The end prod-
ucts will be applied to existing and future nitroguanidine plants.
The EVOP technique may be applied to other facilities.

Funding
Fiscal year Funding ($K)
81 $953 (tentative)

4200 - MMT: 'INT Crystallizer for Large Caliber Munitions (P&E)
($K 29)

This program will develop a continuous TNT crystallizer system
for processing slurry of molten TNT containing up to 20% solids.
The system will have the capability to closely control the percent-
age of solids incorporated into the molten TNT and the temperature
of the explosive prior to the pour operation. This system will
also eliminate double probing and top off operations which are
required for processing TNT on a batch basis. The project will
identify new crystallizer systems. Process parameters will be
defined for the Army's alternate preferred filler in high—explosive
loaded artillery ammunition.
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Items Supported

Projectile, 155mm, HE: RA, M549Al
Projectile, 155mm, HE: XM795
Projectile, 8 in., HE: MI106
Projectile, 8 in., HE: RAP, M650

Present Status

This is the first year of a two-year program. The result of
this PEM program will be used to define the procedures for process-
ing TNT explosives on a continuous basis in the melt-pour system
for mass production LAP Lines.

Funding
Fiscal year Funding ($K)
FY 81 $448 (tentative)

4210 - MMT: Jet Cutting of Energetic Materials (P&E) (SK 450)

This project will include the procurement, installation, and
evaluation of an optimum jet cutter comprised of several compon-
ents. Auxiliary safety interlocks, sprinkler protection, safety
fire doors, and feed and take-away conveyor systems will be de-
signed and debugged. Use of common drying trays is planned to
reduce the number of operations. Strand chipping will be greatly
reduced, probably eliminating hand sorting. Redrying will be mini-
mized or eliminated. Elimination of these time consuming hand
operations will result in cost savings. The proposed process will
be inherently safer than the existing process, since it is conduc-
ted remotely and the sharpness of the "tool"” is no longer a factor.

Items Supported:

Cartridge, 105 mm, APDS-T: M728/M392A2
Cartridge, 105 mm, TP-T: M490
Cartridge, 105 mm, TPDS-T: M724Al
Cartridge, 105 mm, APFSDS-T: M735
Cartridge, 105 mm: M119

Present Status
The end products of the program are a prototype jet cutting

facility for benite production. In addition, a final report will
be issued which will include a hazard analysis study, the results
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of acceptance and non-ballistic qualification tests of a pilot lot
of benite, and a summary of findings of reliability, acceptability,
and maintainability (RAM) studies.

4310 - MMT: DMSO Recrystallization of HMX/RDX (P&E) (SK 278)

Dimethylsulfoxide (DMSO) has significantly greater solvating
power than the presently used solvents, cyclohexanone and acetone,
and, therefore, can be used very efficiently in recrystallizing
large quantities of RDX and HMX in minimal time, by yielding a
significantly greater throughput of product. From preliminary
results and analysis of laboratory-produced material, DMSO recrys-
tallized RDX and HMX crystals are chemically and physically equiva-
lent to those obtained with the presently used production solvents.
Work to be conducted under the FY 80 segment of this multi-year
funded project will involve interim qualifications, loading stud-
ies, and end item testing of explosives formulated from DMSO-re-
crystallized RDX/HMX produced in HSAAP's pilot-scale continuous
recrystallization plant.

Items Supported

All end items containing RDX and/or HMX, or compositions
thereof, of which the following are examples:

Projectile, 155mm, HE, ICM, ADAM: XM731
Cartridge, 165mm, HEP

Rocket, 66mm, HEP

Rocket, 66mm, HEAT: ILAW (VIPER)

Mine, Ground Emplaced, Scatter, AP: XM74

Present Status

This is the last year of a six-year program. The end product
is a pilot plant for the development of improved recrystallization
procedures to be built at HSAAP. A Technical Data Package will be
generated by ARRADCOM and Holston AAP.

Funding
Fiscal year Funding (SK)
75 465
76 400
77 200
78 196
79 483

20




4341 - MMT: Improved Nitrocellulose Purification Process (P&E)
(SK 583)

This project will evaluate the prototype equipment in the
poaching and acid boil operations. The production of pilot lots
followed by ballistic evaluation will be made. Process design
criteria will be established and the final report prepared.

Items Supported
Nitrocellulose and all single- and multi-base propellants.
Present Status

This 1is the last year of a four-year project. This project
will provide preliminary design criteria for modernized purifica-
tion processes and a technical report detailing results, hazards
analysis, RAM assessment, Quality Assurance Plan and a prototype
2000 1b/hr continuous purification process. This work will be
implemented in follow-on facility projects.

Funding
Fiscal year Funding ($K)
77 165
78 664.9
79 742
81 765 (tentative)

4462 - MMT: Modernized FAD for Multi-Base Propellants (P&E)
($K 850)

Prior funding for this project provided for an engineering
data review, hazards analysis, quality assurance, procurement of
prototype equipment, building modification, process data acquisi-
tion, and installation and evaluation of equipment. This funding
will provide for additional equipment, procurement, installation
and evaluation, preliminary facility design criteria, documentation
and final report and Control System Functional Criteria.
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Items Supported:

Propellant Round System
M30A1 Cartridge, 155 mm: M203Al 105 mm Gun
M26El Cartridge, 152 mm, TP-T: M411A3 152 mm
M330HBD Cartridge, 105 mm, HEAT-T (FFAIS):

M456A1E2 and M496 105 mm Gun
M30 Cartridge, 105 mm, HEAT-T (FFAIS):

M456A1 105 mm Gun
M30MOD Charge, Propelling, 8 in.: XM188E3 8 in.

‘ Howitzer

Present Status

This is the last year of a four-year program. End items of
this project will be technical reports, test data, prototype equip-
ment, technical data package and preliminary design criteria, in-
cluding Control System Functional Criteria for modernizing other
forced air drying houses.

Funding
Fiscal year Funding ($K)
77 163
78 592
79 528
4508 - MMT: Process Improvement of Pressable RDX Compositions

(P&E) ($K 506)

This project will generate complete design criteria for incor-
poration of facilities with processes sufficiently adjustable for
the manufacture of pressable RDX compositions (A3, A4, A5) at mo-
bilization levels. This project will include the investigation of
present methods of incorporating RDX compositions.

Items Supported

All items containing pressable RDX compositions, of which the
following are examples:

Projectile, 8 in.: HE
Projectile, 155mm: HE, RAP
Cartridge, 20mm: All Types
Cartridge, 165mm: HEP
Rocket, 66mm: HEAT-T
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Present Status

This 1is the last year of a three-year project. The end re-
sults will include a final technical report containing all the
results gained from this project and sufficient engineering infor-
mation to design new improved production facilities and a complete
description of new methods, equipment, and technology for process-
ing these explosives.

Funding
Fiscal year Funding ($K)
78 300
79 357
81 263 (tentative)

4285 - MMT: TNT Equivalency Testing for Safety Engineering
(Safety) ($K 408)

The only currently available design criteria for structures
which can resist the effects of HE explosions is based on surface
bursts of hemispherical TNT. When designing a structure to with-
stand the blast output of some other energetic material or charge
shape, the designer must be able to convert the loading given in
the TNT design manual into information which is pertinent for the
material in question. Testing to generate peak pressure and posi-
tive impulse data from blast measurements of a variety of high
energy materials (propellants and explosives) will solve this prob-
lem¢ These results will be compared with the blast output of sur-
face bursts of hemispherical TNT in order to determine the TNT
equivalency of the material. Work to be performed under this pro-
ject includes: analytical studies, test plan development, testing,
evaluation, and safety echelon approval of the TNT equivalency of
various high energy materials (propellants and explosives).

Items Supported
This project is applicable to explosives, propellants, high-

energy systems and munition end-items (projectiles, warheads,
fuzes, missiles, etc.).
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Present Status

This project is in the sixth year of an eight-year program.
The end products are: TNT equivalencies, design data, test meth-
ods, and technical reports.

Funding
Fiscal year Funding ($K)

76 325

7T 81

77 377.6

78 394.6

79 420

81 441 (tentative)

4288 - MMT: Explosive Safe Separation and Sensitivity Criteria
(Safety) ($K767)

Tests will be designed for various explosives and explosive
end items and the results will be used to establish:

1. Safe separation distances for explosives, end items,
and in-process materials.

2. Critical and safe depths of bulk explosives on a con-
veyor or storage vessel.

3. Sensitivity of explosives at various stages of the
manufacturing process to primary and secondary fragment impact.

The program involves test plan development, testing, test data
evaluation, and report preparation prior to modifying regulatory
documents.

Items Supported

This project is applicable to the manufacture of all explo-
sives, propellants, and explosive end items.

Present Status
This 1is the sixth year of a seven-year program. The data

generated, with safety echelon approval, will be used to modify or
supplement present regulatory manuals TM 5-1300 and AMCR 385-100.
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Funding

Fiscal year Funding ($K)
76 592.8
7T 139.3
77 600
78 816.3
79 643
81 720 (tentative)

4291 - MMI: Blast Effects in the Munition Plant Environment
(safety) (SK 100)

This project is divided into two tasks. In Task 1, Blast
Effects and Loadings, the characteristics of the blast environment
which affect a structure's response are studied. In Task 2, Struc-
tural Response and Design, the response of various structural ma-
terials and elements subjected to the loadings determined in Task 1
are determined. This project will facilitate the design of blast
resistant protective structures.

Items Supported

This project 1is applicable to all explosives and explosives-
like hazardous materials, manufacturing, LAP and storage facili-
ties. The following near-term projects will be supported:

Project 823142W, Mississippi, 155 mm: LCM Complex
Project 83B043, Government Facility, 30 mm: GAU-8 Car-
tridge, equipment and building
Project 833556, Government Facility, 155 mm/8 inch,
3D Propellant Charge Bog LAP
Project 83B053, Sunflower, AAP Projectile, 155 mm, RAP:
M549
Project 832607, Badger AAP, Semi-Auto single base line
Project 83B053, Holson AAP, Granular Composition B
Project 832665, Radford AAP, Continuous NC MFG Unit

Present Status: This 1s the fourth year of a five-year pro-
gram. The end product of this project will be design guidance and
construction techniques that will establish a capability to design
acceptable structures that will provide protection to workers from
blast and fragment damage resulting from an accidental explosion at
an ammunition plant.
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Funding

Fiscal year Funding ($K)
76 700
77 350
79 235

4281 - MMT: Conservation of Energy at Army Ammunition Plants
(Conservation of Energy) ($K 1,234)

Methods for more efficient energy utilization at Army Ammuni-
tion Plants will be determined. These measures will be immediate
or short-term applications of current technology to the various
industrial processes at the plants. This effect will also deter-
mine technology requirements as it relates to explosives and pro-
pellant operations where immediate or short-term technology 1is not
considered adequate. Efforts will be conducted to develop advanced
technology in discrete segments based on potential economic payback
to develop energy conservation methods.

Items Supported

This program will support all munitions items containing pro-
pellants, explosives and/or pyrotechnic materials and all related
manufacturing, loading, and assembly plants.

Present Status

This program, which is in its sixth year, will produce energy
inventories/balances of specific unit processes, technical reports
on the various subprojects, and recommendations stating where,
what, and how much energy can be conserved.

Funding

Fiscal year Funding ($K)
75 191
76 875
77 997.7
78 1059.5
79 1285
81 1207 (tentative)
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4225 - MMT: Red Water Pollution Abatement System (Pollution
Abatement) ($K 155)

Based assessment of current technologies, the Sonoco Sulfite
Recovery Process (SSRP) was selected to eliminate pollution in
streams and recover sodium sulfite from red water for reuse in the
purification of TNT. Feasibility of this process has been demon-
strated; however, additional MMT efforts are required to establish
the optimum operating parameters of critical components such as the
pelletizer, reduction kiln and scrubber, and to develop and opti-
mize methods for clarifying and purifying the final product. These
efforts will directly support an MCA project for Radford Army Am-
munition Plant.

Items Supported
This project will support production of TNT.
Present Status
The end products of this project are:
1. Design data for MCA project at Radford Army Ammunition
Plant, and plans for implementation at other TNT facilities con-

taining, in addition to design data, hazard, and economic analysis.

2. A final technical report, which will produce the tech-
nical data for an optimum modular system for use at all TNT plants.

Funding
Fiscal year Funding ($K)
79 350
81 160 (tentative)

4226 - MMT: On-Line Monitors for Water Pollutants (Pollution
Abatement) ($K 100)

This program will rank instruments for suitability in monitor-
ing a particular pollutant in a particular waste stream, demon-
strate the capabilities of the alternatives, consider the cost
benefit ratios, develop design parameters for a simpler, more econ-
omical instrument dedicated to monitoring a specific pollutant, and
evaluate the feasibility of using the instruments for automatic
control of pollution abatement equipment.
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Items Supported

This project will support all explosives and propellant items
whose manufacture requires the monitoring of water pollution.

Present Status

This is the first year of a two-year program. The end prod-
ucts will be the selection of monitoring instruments for military
pollutants in the waste waters from ammunition plants; designs for
more economical instruments for monitoring a particular pollutant
in a particular waste stream.

Funding
Fiscal year Funding ($K)
81 379 (tentative)

4231 - In-Plant Reuse of Pollution Abated Waters (Pollution
Abatement) (SK 250)

The most direct way to achieve zero discharge of pollutants is
not to discharge plant effluent in the first place. This concept
combines abatement of waste water contamination by current state-
of-the-art treatment with recycle and reuse of the abated waste
water within the plant itself. The treatment plant (secondary)
would be reduced as a result of the application of the water man-
agement principles or recycle, reuse and product recovery to the
manufacturing processes. The abated effluent would be recycled
within the plant wherever the pollutant level will not adversely
affect the manufacturing process. Any remaining effluent would get
tertiary treatment (carbon adsorption or ion exchange) in a unit of
greatly diminished size and would be recycled within the plant.

Items Supported

This project will support all munition items containing pro-
pellants and/or explosives and related LAP operations.

Present Status
This is the first year of a two-year program. The end prod-
ucts technical reports and technical data in support of design

criteria for the establishment of cost effective pollution abate-
ment systems based on in-plant reuse of pollution abated waters.
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Funding

Fiscal year Funding ($K)
81 465 (tentative)

4309 - MMI: Ammunition for 120 mm tank Main Armament ($K 3726)

This MMT effort involves the application of new and/or more
efficient manufacturing methods, techniques, and processes develop-
ed under laboratory conditions and techniques in practice now in
Germany's production of 120 mm ammunition. This project will as-
sist in adapting the the 120 mm tank main gun systems based on a
German design for use as the future main armament on the SM1 tank.
The tasks to be accomplished are: (1) the transfer of design
technology from the German to the American form for use in (2)
fabrication and testing the 120 mm tank gun and ammunition system
in the United States, and (3) mass production of ammunition to meet
mobilization requirements.

Items Supported:

Cartridge, 120 mm, APFSDS-T: XM827
Cartridge, 120 mm, FSMP-T: XM828
Cartridge, 120 mm, APFSDS-T: XM829
Cartridge, 120 mm, HEAT-MP-T: XM830
Cartridge, 120 mm, TP-T: XM831
Cartridge, 120 mm, TPDS-T: XM 832

Present Status

The end products of this project are the technology, proce-
dures and manufacturing knowledge to make the manufacture of the
120mm Tank Gun Ammunition to Unites States production standards in
American industrial facilities.

This 1s the second year of a multi-year project. The tasks
which are to be accomplished during FY 80 in order of priority are:

Task Sub ject
1 Develop Manufacturing Methods for Stick and
JA-2 Propellant

2 Explosive Loading of 120mm HEAT-MP Projectile
9 Investigation of Forming and Heat Treatment
10 Precision Forming of Tail Fin

6 Molding of Rear Seal

3 Development of Assembly Process
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Funding

Fiscal year Funding ($K)
79 795.5
81 3988 (tentative)

4322 - MMT: Design/Criteria and System Characterization of
Electronically Controlled Production Facilities
(MPTS) ($K 502)

Characterization data and design criteria must be generated to
define the effects of dormant degradation on the reliability and
safety of industrial electronic systems, in use or being designed,
for modern ammunition facilities. The required engineering data
will reflect degradation and failure mechanisms in MMT pilot facil-
ities and full scale production systems acquired under the Ammuni-
tion Production Base Program, and through contacts with industry
and other Government sources. In addition, advanced technology
components and sub-systems will be procured and evaluated to fill
data gaps left by the study of existing systems. Complementary
data will be acquired from the ammunition facility proveout and
maintenance of laid-away facilities programs. These data will be
used as the basis for designing future systems and retrofitting
existing systems which cannot meet production lead-time schedules.
Maintenance engineering data generated by the program will be in-
corporated in documents for those systems now under construction or
being designed, and will serve as source data for improved mainten-
ance of fielded systems.

Items Supported

The data generated will be invaluable to a broad range of
current and projected electronic and electro/optic controlled pro-
duction systems. Over 85% of all ammunition facilities planned for
construction during FY 80 through 84 time frame will use the tech-
nology developed in this project.

Funding
Fiscal year Funding (SK)
78 185
79 609
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Items Supported

Examples of items being produced or scheduled for procurement
are:

FASCAM Munitions

COMP B

Multi-Base Propellants

ICM Munitions

XM650/M549 RAP

TNT

Single Base Propellant

Tank Ammo (all types)

20 mm, 30 mm, and 40 mm Ammo
XM795, XM711 Conventional HE Projectiles
Solventless Propellant

5.56 mm and 7.62 mm Cartridges

Present Status

This 1is the last year of a three-year program. The source
data and technology developed on this program are directed at non-
operating environments on the class of industrial hardware used in
electronic and electro-optic production control systems in the
plant modernization program. Primary products are: (1) A tech-
nology base which assures that the manufacturing capability is not
degraded by dormancy; (2) Documentation of design requirements
and procedural guidelines which ensure readiness of present and
future modernization projects; (3) A test program which can be
conducted at existing Army facilities on hardware tht is not in use
to enhance early development of technology; and (4) A base for
adjusting and/or verifying current spare parts provisioning.

4266 - MMT: Manufacturing, Inspection and Test Equipment for
Magnetic Power Supply (Fuze) ($K 345)

The improvement of the M456A1 HEAT cartridge includes changing
the location of the power supply from the projectile nose to the
PIBD fuze housing and changing it to a magnetic pulse, generating-
type power supply which 1s unaffected by shock vibrations. The
manufacturing, inspection, and test methods, and the technology
required to produce the magnetic power supply will be developed
during a two-year MMT program. This type of power supply, which is
used in other munitions such as guided missiles (larger and with-
standing relatively lower gravitational forces), has never been
produced in the size and quantity required for artillery, tank, and
mortar ammunition. The methods and technology developed will
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accommodate full or partial automation as quantity and costs dic-
tate. The MMT program will also be applicable to future generation
HEAT ammunition such as 105 mm cartridge HEAT-MP-T XM815.

Items Supported
PIBD Fuze for HEAT Ammunition
Present Status

This is the first year of a two-year program. The GOCO hard-
ware and equipment acquired under this project will provide for
automated or semi-automated production of magnetic power supplies
at a cycle rate of 10 seconds. Additional end products will be
manufacturing, inspection and testing data, and a final report.
This power supply can be used for other products, and incorporated
in future designs. Its adaptable size and modular construction
make it an "off-the-shelf” item for a multitude of applications.
Ease in manufacturing, resulting from this effort, will increase
its potential for future use.

Funding
Fiscal year Funding ($K)
81 759 (tentative)

4084 - MMT: Opacity/Mass Emission Correlation (Pollution Abate-
ment) ($K 111)

Given the proper development, there is a reasonable expecta-
tion that an available and inexpensive opacity monitor can be used
to measure and record mass as well as opacity. What is needed is
the correlation between opacity reading and the mass emission rate.
With this correlation and an opacity monitor, AAP's will be well
suited to meet the new EPA regulations.

Items Supported
Large Caliber Production.
Present Status
This 1is the last year of a two-year program. The end products
of this project will be correlation charts developed on site at the

AAP's which will convert opacity readings to mass emission rates.
A report will be prepared and published. The major effort of this
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project will, therefore, be evaluation and correlation of available
equipment to monitor opacity and mass emissions.

Funding
Fiscal year Funding ($K)
75 465
76 400
77 200
78 196
79 483

4189 - MMT: High Fragmentation Steel Production Process (MPTS)
(SK 1048)

New and improved production processes and techniques will be
examined and refined relative to the manufacture of high fragmenta-
tion steel projectile parts. General areas of study will include
reduction of starting multi-weight via forge tooling designs, opti-
mizing of machining techniques, determining necessity to spheroi-
dize anneal forgings, refining of hot nosing process with follow—up
stress relief of nosed bodies, examining various heat treatments,
and determining of new fracture toughness test. All projectile
metal parts will be processed to their finished state in order to
evaluate all fabrication processes and inspectability with investi-
gation of problems encountered and improvements made where possi-
ble. The 155mm XM795 will be the test vehicle for this work.

Items Supported

All large caliber ammunition from 120 mm to 8 in., with com-
ponents manufactured from high fragmentation steel.

Present Status

This is the second year of a four-year program. The end prod-
ucts of this project are: (1) Improved, economical processes for
manufacturing high-fragmentation steel parts which have generic
application to 120 mm through 8-in. projectiles; (2) comprehen-
sive data bank on processing high-fragmentation steel; (3) relia-
ble, economical fracture-toughness test for 1incorporation into
TDP's of high fragmentation-steel parts.
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Funding

Fiscal year Funding ($K)
79 533
81 1153 (tentative)

4498 - MMT: Develop Method for Consolidatio and Automated Assembly
of Small Mines (LAPS) ($K 392)

A study will be made of the LAP procedures for each of the
three mine systems (RAAM, GEMSS, GATOR) to determine the extent of
automation for each operation. A technical review will be con-
ducted after the study phase before the detail design. Prototype
equipment will be developed, built, installed, and proved out at
Iowa AAP.

Items Supported
RAAM M70 AT Mine Program
GEMSS Scatterable Mine System XM74 (AP) and XM75 (AT) Mines
GATOR CBU78; CBU84

Present Status

This is the last year of a three-year project. This project

will provide technical data packages, LAP process procedures, auto-—
mated inspections, and prototype equipment for LAP operations.

Funding
Fiscal year Funding ($K)
78 325
79 572

6736 - MMT: Technical Readiness Accelerated through Computer
Integrated Manufacturing (TRACIM) CAD/CIM (MPTS)
($K 315)

The development and implementation of a Computer Integrated
Manufacturing (CIM) system involving interactive graphics and nu-
merical control machine tools will significantly reduce the re-
quirement for highly skilled manufacturing craftsmen. Also, a
computer data bank, based on Group Technology techniques and main-
tained in a ready status, will provide management and engineers
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immediate access to the very latest data required for a rapid
build-up to maximum planned schedules.

Items Supported

155 mm family of artillery ammunition, 8-in. family of artil-
lery ammunition, 105 mm tank round. This technology may be extend-
ed later to small arms and other artillery systems.

Present Status

This 1is the last year of a four-year program.
A comprehensive CIM system will be developed and demonstrated on
samples of ongoing metal parts and items in the planning stage.
The system will be suitable for application to the entire spectrum
of ammunition design and manufacture.

Funding
Fiscal year Funding ($K)
76 400
78 100
79 256

6738 - MMT: Ultra High—-Speed Metal Removal, Artillery Shell (MPTS)
($K 297)

Removal of metal at high rates of speed requires large quanti-
ties of equipment to accomplish a particular machining operation.
The solution to this problem is to investigate another technique
for high speed metal removal. Achieving increased metal removal,
which will be investigated under this project, has been limited to
plasma-arc-assisted machining which increases productivity signifi-
cantly.

Items Supported

This project will support all artillery and mortar projectile
metal parts.

Present Status
This 1is the last year of a two—year program. The end product
will be the development of a manufacturing method and technology

that can be used for machining steel at metal removal rates signif-
icantly higher than current rates and at reduced production costs.
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Funding

Fiscal year
79
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MMT WEAPONS PROGRAM

The main emphasis of the MMI' weapons program is the moderniza-
tion and upgrading of operations. The purpose 1is to reduce costs
and improve product quality by taking advantage of advances in
metal working technology.

Since most items produced at Watervliet Arsenal are complex
and/or require close tolerances, the setup and movement time are
important cost factors. While it is not economical or practical to
develop an 1integrated material handling system for Watervliet,
extensive savings can be realized through improvement of present
methods.

Another major cost factor is the machining of items to final
shape. Since the alloys used in weapons are expensive and diffi-
cult to work with, producing components close to final shape will
reduce the cost and time required for finishing. Projects are also
proposed to improve the metal removal process.

Improved metal working methods and increased use of computer-
aided manufacturing are major production trends. The results of
the projects in this area are expected to hold significant interest
for other producers, in both government and private industry.
These projects will also be important in modernizing and upgrading
contractor facilities, many of which are seriously outdated.

MMI WEAPONS PROJECTS

ARRADCOM's FY 80 MMT weapons projects are itemized in table 2
and discussed below.
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Responsible
LCWSL
division

Table 2. FY 80 MMT weapons projects

No.

Benet Weapons
Laboratory

7730

7920

7925

7926

7927
7928
8024

8026

8047

8105

8106
8107
8208
8341
8342
8057

8059

8060

Project

Manufacture of Split Ring
Breech Seals, MPTS
Conservation of Critical
Materials for Gun Tubes,
MPTS

MMT: Bore Evacuator Boring,
MPTS

MMT: Hot Isostatic Pressing
(HIP) of Large Ordnance Com-
ponents, MPTS

MMT: Generation of Base
Machining Surfaces, MPTS
MMT: Robotized Benching
Operations (CAM), MPTS

MMT: High Speed Abrasive
Belt Grinding, MPTS

MMT: Application of Synthetic
Quenchants to Gun Tubes and
Heavy Weapon Components, MPTS
MMT: Pass Through Steady Rests
for Tube Turning, MPTS

MMT: Establish Rough Thread
Blanks, 8 in. M201 Bushing,
MPTS

MMT: Large Caliber Powder
Chamber Boring, MPTS

MMT: Creep Feed Crush Form
Grinding, MPTS

MMT: Material Handling,

MPTS

MMT: Hollow Cylinder Cut Off
Machine, MPTS

MMT: Keyway Milling Machine,
MPTS

MMT: Dual Rifling Broach
Removal System, MPTS

MMT: Salvage of Cannon
Components by Electrodeposi-
tion, MPTS

MMT: Improved Manufacturing
Processes Related to Final
Inspection of Cannon Tubes,
MPTS
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Cost

($K)

453

236

111

216
86
113

324

143

269

88
59
348
¥i3
69
242

215

152

268




7730 - MMT: Manufacture of Split Ring Breech Seals (MPTS) ($K 453)

Automated and improved procedures will be adopted which will
minimize hand finishing operations negate the need of highly
skilled operators, and reduce cost. This project will perfect up-
to-date automated machinery, tooling, and modern techniques to
manufacture split rings to design specifications with little or no
rejection. Split rings cannot be made in PEP lines at this time
since the present procedures require highly skilled personnel. The
proposed solution would resolve this problem.

Items Supported

Item Weapons system

Cannon, 155 mm Howitzer: M185 Howitzer, Medium S.P., 155 mm:
M109Al

Cannon, 175 mm GUN: MI113El Gun, Field Artillery S.P.,
175 mm: MWT

Cannon, 155mm Howitzer: M199 Howitzer, Medium Towed, 155 mm:

Cannon, 155mm Howitzer: MIAl Howitzer, Medium Towed, 155 mm:
M114, M114Al

Cannon, 8 in. Howitzer: M201 Howitzer, Heavy S.P., 8 in.:
M110Al

Present Status

The end products will consist of new automated manufacturing
equipment, tooling, and techniques to manufacture split rings at a
reduced cost. In addition, designs of machinery, operating condi-
tions, i.e., speeds, feeds, tooling and all the necessary informa-
tion to implement the newly developed techniques will be compiled
into a complete package.

Funding
Fiscal year Funding ($K)
79 148

7920-MMT: Conservation of Critical Materials for Gun Tubes (MPTS)
(SK 236)

The implementation of this project will reduce reliance on
foreign sources for critical materials. This is especially impor-
tant since 1t 1is predicted that the use of chromium for stainless

39




steel will increase in the future,

while supplies decrease. De-

creasing reliance on the critical alloys will ensure a steady sup-

ply of material for tubes,

and decrease their cost.

This project

will generate the necessary processing modifications to allow the
use of alloy steels with lower critical alloys.

Items Supported

Item
Cannon, 81 mm Mortar: M29Al
Cannon, 90 mm Gun: M4l

Cannon, 105 mm Howitzer:
M2A1-M2A2

Cannon, 105
M137-M137A1
Cannon, 105

mm Howitzer:

mm, Gun: M68

Cannon, 105 mm, Howitzer:

Cannon, 4.2 in. Mortar: M30

Cannon, 152 Gun Launcher:

M81E1

Cannon, 155 Howitzer: M185

-

Cannon, 155 Howitzer:

Cannon, 155 Howitzer: M199

Cannon, 152
M162

Cannon,

Gun, Launcher:
175 Gun:

Cannon, 8 in. Howitzer:

M67
M40A2,

Rifle, Recoil, 90 mm:
Rifle, Recoil, 106 mm:
M40ASL

Rifle, Recoil, 106 mm, M40A3,
M40AS

XM205

M1-M1A1l

M113-M113A1

M2A2/M201

40

Weapons system

Mortar, Infantry, 81 mm:
M29A1, W/E

Tank, Combat F.T., 90 mm:
M48, M4BA3

Howitzer, Lt. Towed, 105 mm:
M101, M101Al

Howitzer, Lt. Towed, 105 mm:
M102

Tank, Combat F.T.,
M60, M60Al
Howitzer, Lt. Towed,
XM204

Mortar, 5.2 in.: M30, W/E
(Cannon, M30/Mount M24 or
M24A1

ARAAV

105 mm:

105 mm:

Howitzer, Med, S.P, 155 mm:
M109Al

Howitzer, Med Towed, 155 mm:
M114, M114Al

Howitzer, Med Towed, 155 mm:
M198

Tank, Combat F.T., 152 mm Gun:
M60A2

Gun, Field Artillery S.P,

175 mm: M107

Howitzer, Heavy S.P., 8 in.:
M10/M110A1

Rifle, 90 mm: M67, W/E
Cannon, 106 mm, Rifle, Recoil:
M206

Cannon, 106 mm, Rifle, Recoil,
M206A1




Present Status

Processing parameters will be established which allow the use
of alloy steels with less critical alloying material.

7925 - MMT: Bore Evacuator Boring (MPTS) ($K 111)

A special purpose machine and tooling package providing a head
for each end of the evacuator chamber will be developed to produce
both bores simultaneously. If both surfaces were produced from the
same setup, orientation of the centerlines would be automatically
assureds. A form mill similar to a hob is envisioned as the tooling
so that, when the bore diameter is complete, all other features of
the bore will meet their dimensional requirements.

Items Supported

Item Weapons system
Cannon, 105 mm Gun: M68 Tank, Combat F.T., 105 mm Gun:
M60 and M60AL
Cannon, 155mm, Howitzer: M185 Howitzer, Med S.P., 155 mm:
M109Al

Present Status
The end product of this project will be the design, testing,
and procurement of a special purpose machine for the 105mm, M68

bore evacuator and a machine capable of accepting tooling for all
in-line bore chambers.

Funding

Fiscal year Funding ($K)
81 248 (tentative)

7926 - MMT: Hot Isostatic Pressing (HIP) of Large Ordnance
Components (MPTS) (SK 216)

By using HIP, it is possible to fabricate breech blocks closer
to the final shape than the currently used forging. This method
has been in use since the 1950's, but for many years the equipment
required discouraged production use of the process. Improvements
in pressure vessel and furnace design have now brought the HIP
process to a very practical production process.
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Items Supported

Item Weapons system
Cannon, 8 in. Howitzer: M201 Howitzer, Hy S.P., 8 in.:
M110Al
Cannon, 175mm, Gun: M113 Gun, F.A., S.P., 175mm: MI107
Cannon, 8 in. Howitzer: M2A2 Howitzer, Hy, S.P., 8 in.:
M110

Present Status

The end products of this effort will be a complete production
technique capable of producing a step thread type breech block
using the HIP process and a technical report.

7927 - MMT: Generation of Base Machining Surfaces (MPTS) ($K 86)

A procedure will be developed to combine a setup technique
with an efficient machining process for rough forgings and cast-
ings. The new process will replace the present method of setting
up and laying out the work in one area, then performing an equiva-
lent setup on a machine and the conventional machining of working
surfaces to layout lines in another area. Preset optical compara-
tor layouts and/or preset height gaging will be employed to set up
the first cuts directly on the machine on a one time basis. On
evaluation of these processes, the advantages will be adopted and
the necessary fixtures and tools purchased and applied to the 105mm
M68 breech ring production line.

Items Supported

Item Weapons system
Cannon, 175mm, Gun: MI113A1l Gun, Field Artillery, S.P.,
175 mm, M107
Cannon, 8 in. Howitzer: M201 Howitzer, Heavy S.P.: M110E2
Cannon 155mm Howitzer: M185 Howitzer, Med, S.P., 155 mm:
MI109Al
Cannon, 105mm, Gun: M68 Tank, Combat, F.T., 105 mm,

Gun: M60 and M60Al
Present Status

The primary end product will be equipment capable of generat-
ing first cut surfaces. In addition, a formal technical report
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showing complete economic and technical results will be written and
circulated to responsible manufacturing operating personnel.

Funding

Fiscal year Funding ($K)
81 137 (tentative)

7928 - MMT: Robotized Benching Operations (CAM) (MPTS) ($K 113)

In benching operations, breech rings and breech blocks in
particular, an industrial robot will be used in manufacturing oper-
ations that are too hazardous, boring, or uneconomical for humans.
With a robot in control, the hazardous aspect of benching opera-
tions will be eliminated and metal grinding time will be reduced to
50% or less. The effort will draw upon experience gained within
the Government as well as in private industry. The first year's
effort of pre-engineering associated with various manufacturing
applications will determine the areas of potential robot use and
the type(s) of equipment necessary. Specifications will be drawn
up accordingly. Detailed in—-house and out-of-house studies will be
performed to aid in application and equipment selection. Subse-
quently, material acquisition and installation will be implemented.
Material acquisition and installation will follow the first year's
pre—engineering associated with various manufacturing applications
and equipment selection.

Items Supported: The following items are examples of the
types of items supported:

Item Weapons system

Cannon, 105 mm Howitzer: Howitzer, Lt Towed, 105 mm:

M2A1-M2A2 M101, M101Al

Cannon, 105 mm Howitzer: Howitzer, Lt Towed, 105 mm:

M137 M137A1 M102

Canon, 105 mm Gun: M68 Tank, Combat F.T., 105 mm:
M60, M60Al

Cannon, 90 mm Gun: M4l Tank, Combat F.T., 90 mm:
M48, M4BA3

Cannon, 105 mm Howitzer: M205 Howitzer, Lt Towed, 105 mm:
M204

Cannon, 152 mm Gun Launcher: ARAAV: M551

M81E1l

Cannon, 155 mm Howitzer: M185 Howitzer, Med S.P., 155 mm:
M109Al
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Item Weapons system

Cannon, 155 mm Howitzer: Ml, Howitzer,Med Towed, 155 mm:

M1Al M114, M114Al

Cannon, 155 mm Howitzer: M199 Howitzer Med Towed, 155 mm
M198

Present Status

The end product will be an industrial robot capable of per-
forming hazardous benching operations in a minimum amount of time.
A second robot will be considered to perform the mundane, error
prone task of bore inspection. In both cases, "movements” will be
programmed and stored for immediate retrieval, implementing the use
of the robots on the production 1lines. Trained operators will
oversee the various operations. A final technical report will be
written.

Funding

Fiscal year Funding ($K)

81 287 (tentative)

8024 - MMT: High Speed Abrasive Belt Grinding (MPTS) ($K 324)

This two-year funding effort will be used to introduce a new
machining technology to the Arsenal. Abrasive belt sanding has,
over many years, been used to polish cylindrical pieces in lathe
setups or in hand applied machines; belts were used to polish vari-
ous shapes and forms. Recent advancements in belt grits and bonds
have improved belts, and machines have been designed so that abra-
sive belt use has developed from polishing into an abrasive metal
removal process. FY 80 funding will be used to procure the equip-
ment required to apply this technology to canon components.

Items Supported

Item Weapons system

Cannon, 105 mm, Gun: M68 Tank, Combat, F.T., 105 mm
Gun: M60 and M60AlL

Cannon, 155 mm, Howitzer: M185 Howitzer, Med S.P., 155 mm
M109Al

Cannon, 8 in. Howitzer: M201 Howitzer, Heavy S.P., 8 in.:
M110Al
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Present Status

The end product of this program will be a new machine with a
capacity to drive a wide abrasive belt for metal removal on gun
tube hoop zones. A final report will be written.

8026 - MMT: Application of Synthetic Quenchants to Gun Tubes and
Heavy Weapon Components (MPTS) (SK 143)

Quenching mediums for large alloy steel components consist
primarily of water and oil. Often these quenchants are not
satisfactory from either the thermal phenomena or the safety stand-
point. As a result, problems such as incomplete transformation,
cracking, distortion, residual stress, occasional fires, and nox-
ious fumes frequently occur. Current manufacturing technology has
not significantly alleviated this problem.

Recently, polymeric materials have become available that are
water soluble and favorably influence the heat transfer properties
of the quenching medium. These additions alter the quench power of
the bath and allow the heat treater to obtain a range of cooling
rates while eliminating the hazards associated with oil quenching.

Items Supported

Item Weapons system
Cannon, 105 mm Gun: M68 Tank, F.T., 105 mm Gun: M60
Cannon, 155 mm Gun: M1Al Howitzer, Med Towed, 155 mm:
M114Al
Mortar, 4.2 in.: M30 Mortar, 4.2 in.: M30

Present Status: The end product of this project will be a
comprehensive technique to quench components, generally requiring
oil, in water based synthetic quenchants. Prototype parts will be
available for testing and service.

8047 - MMT: Pass Through Steady Rests for Tube Turning (MPTS)
($K 269)

Machining of cannon tubes exerts a transverse force greater
than the full length tube can withstand. Dimensional and surface
finish requirements are impossible to obtain when the tube is
unsupported at 1its longitudinal center. A roller steady rest cur-
rently provides the required support, but it also becomes an
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obstacle to turning the full 1length of the tube in one setup.
Currently, in order to turn gun tubes, either the lathe must have
two carriages or two separate lathes must be provided and the tube
moved from machine to machine. There is no supplier of this type
of equipment.

A pass through rest is needed which will allow the carriage to
move from one supported area of the tube to the other without dis-
turbing the setup. The design will be applicable to currently
available equipment, but will have even greater impact on new
equipment aquisitions.

In FY 80, a complete investigation of tube turning problenms
will be reviewed to determine anticipated loads and pressures that
will be encountered in tube support. Depending on the outcome of
this investigation, an in-house design or a specification for a
rest attachment will be prepared.

Items Supported

Item Weapons system

Cannon, 155 mm, Howitzer: M199 Howitzer, Med Towed, 105 mm:
M198

Cannon, 105 mm, Gun: M68 Tank, Combat F.T., 105 mm Gun:
M60 and M60Al

Cannon, 155 mm Howitzer: M185 Howitzer, Med S.P., 155 mm:
M109Al

Cannon, 175mm Gun: M113 Gun, Field Artillery, S.P.,
175 mm: M107

Cannon, 8 in. Howitzer: M201 Howitzer, Heavy S.P., 8 in.:
M110Al

Present Status

The end product of this project will be the design and fabri-
cation of a universal design of a pass-through rest. This unit
will be adaptable to a wide variety of in-place equipment and will
be specified so that it can be included in new equipment acquisi-
tions. The equipment obtained as a result of this project will be
installed on a production machine.

Funding

Fiscal year Funding ($K)

78 80
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8105 - MMT: Establish Rough Thread Blanks, 8 in. M201 Bushing
(MPTS) ($K 88)

Single point slotting tools are currently being used to pro-
duce the configuration of the 8 in. M201 bushing step thread
blanks. The steps are produced on an inside diameter and are some-
what inaccessible. The cubic volume of metal to be removed is high
and the configuration is intricate so we require a new process that
will remove the material at an accelerated rate. The mating com-
ponent also has the same configuration but, because the threads are
on the outside diameter, they are more accessible. Again, the
metal volume to be removed is high. A machining process is needed
to reduce machining time for both of these components.

There are a number of possible solutions to this problem.
Some are applicable to both commponents, while others are limited
to one or the other component. On first glance, multiple slotting
tools, an extension of the present method, would increase produc-
tivity. Alternate solutions include EDM traveling wire, ECM blank-
ing, and a combination of milling and multiple slotting.

Items supported:

Item Weapons system
Cannon, 8 in. Howitzer: M201 Howitzer, Heavy S.P., 8 in.:
M110Al
Cannon, 175 mm Gun: M113 Gun, Field Artillery, S.P.,

175 mm: M107

Present Status

The end products of this project will be a special purpose
machine dedicated to preparation of step thread blanks, a selection
of the most advantageous approaches to the problem and execution of
that selection in the form of equipment acquisition.

Funding

Fiscal year Funding ($K)
81 307 (tentative)

8106 - MMT: Large Caliber Powder Chamber Boring (MPTS) ($K 59)

Powder chamber contours are currently bored with a single
point tool attached to one end of a bar, while the other end is
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supported by the machine carriage. Chamber depths are often 3
feet. Tool pressure deflects the bar, reducing the accuracy of the
boring operation and making it necessary to semifinish grinding the
contour.

Application of a balance tool system will eliminate the de-
flection problem, thereby improving the accuracy of the bored hole,
making the rough grinding operation unnecessary. An added benefit
is that two tools will penetrate the workpiece faster and reduce
boring operation time.

The thrust of this project will be the development of an hy-
draulically powered cutting tool system. The system will be unique
in that, in current contour boring systems, the contour is develop-
ed by cross movement of the machine carriage while, in the system
to be developed, the bar must be centered and the tools moved
equally, but independently, from the bar to produce the contour.
Since this 1s a major deviation from known systems, a reasonable
amount of development work will be required.

Items Supported

Item Weapons system
Cannon, 155 mm Howitzer: M185 Howitzer, Med, S.P., 155 mm:
M109A1
Cannon, 155 mm Howitzer: M199 Howitzer, Med, Towed, 155 mm:
M198
Cannon, 8 in. Howitzer: M201 Howitzer, Heavy, S.P., 8 in.:
M110Al

Present Status

This is the first year of a three-year program. The end prod-
uct of the FY 80 effort will be a systems design of a hydraulically
controlled boring technique adaptable to current powder chamber
boring equipment.

Funding

Fiscal year Funding ($K)

81 159 (tentative)
8107 - MMT: Creep Feed Crush Form Grinding (MPTS) ($K 348)

Despite recent adaption of NC machining centers, the cost of
producing certain intricate straight forms on components remains a
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bottleneck operation. The availability of these machining centers
is limited and most are working at near maximum capacity. Conven-
tional grinding operations have a different 1limitation in their
metal removal capacity when applied to intricate configuration
development.

An FY 79 program successfully demonstrated the adaptability of
creep feed grinding and a machine specification will be prepared.
Equipment acquisition is now necessary. Two areas of application
have been verified as candidates for creep feed crush form grind-
ing: the bracket slot on the 105 mm M68 breechblock and the rack
teeth on the 152 mm M162 coupling. In FY 79, a specification for a
creep grinder was also prepared. To aid in the prove-out, the
tooling package will also be specified.

The work to be performed with FY 80 funding will be to buy the
equipment specified. The funding will also support installation
and initial testing of the equipment.

Items Supported

Item Weapons system
Cannon, 105 mm Gun: M68 Tank, Combat, F.T., 105 mm Gun
M60
Cannon, 152 mm Gun: M162 Tank, Combat, F.T., 152 mm Gun
M60A2

Present Status

The end product of the FY 80 project will be a creep feed
crush form grinding machine tooled for the production of at least
one component.

Funding
Fiscal year Funding ($K)
79 82
81 73 (tentative)

8208 - MMT: Material Handling (MPTS) ($K 113)

The movement of large gun tubes 12 in. in diameter, 20 feet
long, weighing 2 to 4 tons, through the shops as well as position-
ing the pieces in machines for metal removal presents a materials
handling problem. Presently, gun tubes are handled primarily
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through large rail-mounted overhead cranes. The cranes provide
longitudinal in-bay movement, but not cross-bay movement, and re-
quire costly and time consuming manpower to rope and position
pleces in the machines and on the floor.

Positioning equipment (such as Heppenstall tongs), will be
evaluated and side-mounted fork lights, monorail cross-bay trans-
fers with floor controls, and other material moving equipment will
be checked for application to the unique problems and material mix
(breech rings, breech blocks, and small as well as large compon-
ents) peculiar to large tubes.

Items Supported

Item Weapons system

Cannon, 105 mm, Howitzer: Howitzer, Lt Towed, 105 mm:

M2A1-M2A2 M101, MI01Al

Cannon, 105 mm Howitzer: Howitzer, Lt Towed, 105 mm:

M137, M137Al1 M101

Cannon, 105 mm Gun: M68 Tank, Combat, F.T., 105 mm:
M60

Cannon, 90 mm Gun: M4l Tank, Combat, F.T., 90 mm:
M58, M48A3

Cannon, 105 mm Howitzer: XM205 Howitzer, Lt Towed, 105 mm:
XM205

Cannon, 152 mm Gun Launcher: ARAAV: M551

M81E1

Cannon, 155 mm Howitzer: MI185 Howitzer, Med S.P., 155 mm:
M109Al

Cannon, 155 mm Howitzer: M1, M1A1 Howitzer, Med Towed, 15 mm:
M109Al

Cannon, 155 mm Howitzer: M199 Howitzer, Med Towed, 155 mm:
M198

Cannon, 81 Mortar: M29Al Mortar, Infantry, 81 mm:
M29A1 W/E (Cannon: M29Al/
Mount: M23Al/Baseplate: M3

Cannon, 4.2 in. Mortar: M30 Mortar, 4.2 in.: M30, W/E
(Cannon: M30/Mount: M24
or M24Al)

Rifle, Recoil, 90 mm: M67 Rifle, 90 mm: M67, W/E

Rifle, Recoil, 106mm: M40A2, Cannon, 106 mm Rifle, Recoil:

M40A4 M206

Rifle, Recoil, 106mm: M40A3, Cannon, 106 mm Rifle, Recoil:

M40AS M206Al
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Present Status

Recommendations will be made for the purchase of specific
types of equipment for specific manufacturing areas and a technical
report will be written.

8341 - MMT: Hollow Cylinder Cutoff Machine (MPTS) (SK 69)

Establishing the length of an item is accomplished in one of
two ways: It 1is either parted off in a lathe and faced to length
or it is rough sawed and set up in a lathe for facing to finish
length dimension. In either case, the operation requires double
measuring, double handling, and slow operating procedures. A new
approach 1is required that will establish exact length, produce an
acceptable finish, and eliminate redundant operations.

A new technology is being developed whereby a set of rotating
cutters mills the cylinder to exact length, leaving a surface fin-
ish within that specified for cannon requirements. Currently
available machines will not accommodate the forgings, but the tech-
nology 1is applicable.

The objective of this program is to develop a machine that
will adjust tube position to establish overall component length and
apply modern cutoff techniques to improve production efficiency.

Items Supported

Item Weapons system

Cannon, 105 mm Howitzer: M2A2 Howitzer, Light Towed,
105 mm: MIO1l and MI0lAl

Cannon, 105 mm Gun: M68 Tank, Combat, F.T., 105 mm
Gun: M60Al

Cannon, 155 mm Howitzer: M185 Howitzer, Med S.P., 155 mm:
M109A1

Cannon, 155 mm Howitzer: M199 Howitzer, Med Towed, 155 mm:
M198

Present Status
The end product of this project will be a tube cut-off machine

that will combine a length control capability with an efficient
cutoff technique to replace sawing procedures.
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Funding

Fiscal year Funding ($K)
81 164 (tentative)

8342 - MMT: Keyway Milling Machine (MPTS) ($K 242)

The 155 mm M185 gun tube requires 3 keyways be milled on cen-
terline to close location and tolerances. Currently, these keyways
are milled in three different machines requiring three material
moves, three machine sites and three setups. Material handling,
floor space, and operational time are all critical commodities in
production areas.

A special purpose keyway milling machine will be developed to
hold the tube on location while all three keyways are milled simul-
taneously. This would assure accuracy of all keyways to the proper
centerline location and eliminate moving the tube from machine to
machine, reduce operational time, and save floor space. Floor
space savings would accrue from the reduction of required machines
and from a reduction in tube storage while tubes are awaiting var-
ious operations.

This is a one-year funded effort. A single purpose milling
machine, composed mainly of building block modules, will be design-
ed and constructed. The machine will be equipped to automatically
locate the cylindrical gun tube to the correct centerline position
and to the non-symmetrical features of thread location. Approxi-
mately 50%7 of the funding will be used for material acquisition,
and the remaining 50% will be used to support in-house fabrication
and assembly.

Items Supported

Item Weapons system

Cannon, 155 mm Howitzer: MI185 Howitzer, Med S.P., 155 mm
Present Status

The end product of this project will be a special purpose
milling machine. The design will consider automatic self-alignment
of keyway positions so that, while the machine will be designed
basically for the 155 mm tube: M185, it will also have the capabl-
ity of producing keyways on centerline location on any size tube
within the confines of the base design.

52




8057 - MMT: Dual Rifling Broach Removal System (MPTS) ($K 215)

Removing the broaches automatically and concurrently after
complete penetration through the bore will reduce operational time,
the operator's contact time with the cutter, and fatigue, thereby
reducing the safety hazard.

A rifling machine that produces two gun tubes simultaneously
will be equipped with an automatic broach removal device. While
broach removal systems are not entirely new, the systems currently
available infringe on the space used by the second tube in the dual
rifling system. The work effort then is to design and construct a
removal system that will be compatible with the dual rifler. FY 80
funding will be used to design the equipment necessary to interface
with existing production equipment and to build, install, and test
the equipment.

Items Supported

Item Weapons system

Cannon, 105 mm Gun: M68 Tank, Combat F.T., 105 mm
M60 and M60Al

Present Status

The end product will be a production-worthy dual broach remov-
al system that will also serve as a model for REARM specifications
which identify dual rifling as a future machine requirement. A
final report describing the operation and maintenance of the system
will be prepared.

8059 - MMT: Salvage of Cannon Components by Electrodeposition
(MPTS) (S$K 152)

Some components and full gun tubes have been rejected and
condemned due to excess stock removal or mismachining. Many of
these items could be restored to an acceptable condition if a metal
deposition system could be designed to salvage these components.

A process which deposits additional metal to specific areas to
compensate for excess stock removal would resolve the problem. The
system would use plating solutions such as nickel or iron or, pos-
sibly, chromium. The deposition would be accomplished by immersing
of the component in the plating solution by use of a selective or
brush plating system or, for internal areas, a pump through system.
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The proposed investigation will involve evaluating the compon-
ent, the area of excess stock removal, and the function of the
component. The selection of the method of metal deposition will
follow with importance placed on the adaptability by operations

personnel.
Items Supported
Item
Cannon, 105 mm Gun: M68
Cannon, 105 mm Howitzer:
M137/M137Al

Cannon, 105 mm Howitzer: M2A2
Cannon, 152 mm Gun Launcher:

M162

Cannon, 155 mm Howitzer: MI1Al
Cannon, 155 mm Howitzer: M185
Cannon, 155 mm Howitzer: M199

Cannon, 175 mm Gun: M113
Cannon, 8 in. Howitzer: M2A2

Cannon, 8 in. Howitzer: M201

Present Status

End products from project:

Weapons system

Tank, Combat, F.T., 105 mm
Gun: M48A4, M4BAS, and M48A6
Howitzer, Lt Towed, 105 mm:
M102

Tank, Combat, F.T., 152 mm
Gun: M60A2

Howitzer, Med Towed, 155 mm:
M114A1

Howitzer, Med S.P., 155 mm:
M109A1, M109A1B

Howitzer, Med Towed, 155 mm:
M198

Gun, F.A. S.P., 175 mm: MI107
Howitzer, Heavy S.P., 8 in.:
M110

Howitzer, Heavy S.P., 8 in.:
M110A1

1. Test Data and Systems Design

2. Prototype Processing Equipment

3. Plans for Implementing the Equipment into the Produc-

tion Line

4. Operating Instructions

5. Final Report

The end product will be a metal deposition system capable of
restoring components to an acceptable condition.




8060 - MMT: Improved Manufacturng Processes Related to Final
Inspection of Cannon Tubes (MPTS) ($K 268)

An in-depth analysis will be undertaken to incorporate the
latest materials handling technology to fully mechanize the final
inspection line. In addition, new technology will be employed to
improve the cleaning and magnetizing processes. Procurement action
will be undertaken to acquire the equipment. This equipment will
be installed, fixtured and tested. Production data will be gath-
ered and evaluated. Improvements in the inspection process will be
made.

Items Supported

Item Weapons system
Cannon, 155 mm Howitzer: MI185 Howitzer, Med S.P., 155 mm:
M109A1
Cannon, 105 mm Gun: M68 Tank, Combat F.T.: M60Al
Cannon, 120 mm Gun Tank, Combat: XMl

Present Status

The end product will consist of new mechanized manufacturing
equipment for magnetizing gun tubes, a new cleaning unit and a
fully engineered system for loading and unloading gun tubes through
the various inspection operations.
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FORMAT FOR
SEMI-ANNUAL REPORTING

MANUFACTURING TECHNOLOGY (MANTECH) PROGRAM
PROJECT STATUS REPORT (RCS DRCMT-301)

USA ARMAMENT RESEARCH & DEVELOPMENT COMMAND
DOVER, NJ 07801

(If final report, so state here) Report Date:
1. Project Number. Insert the DARCOM seven digit project number. Also
include in parentheses the four digit budget code from AR 37-100. (For
multi year funded projects, list budget codes as shown in the example.)
2. Project Title. Enter the title of the project exactly as stated on
the approved P-16 format.
3. Period Covered. Insert the dates of the period covered by the
report. (See body of report for dates.)
4. Iocation of Work. List the name and address of the Government
installation and contractor facility where the work is being accomplished.
5. Project Officer. 1Insert the name and telephone number (AUTOVON) of
the individual responsible for technical supervision of the project.
6. PFunding Status. a. Insert the total funds authorized and the date
funds were made available to the action command.

b. Insert a cost breakout in the format below.

(1) In-House Effort FYXX FYXX
Obligation Expenditure

Labor
Materials
(2) Other Government 2Agencies (CGA)

Date of
(3) Contractor Contract No. Award Contract Value Expenditure

(4) GoCoO
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(List by contractor for each contract let. Include contract number. If
a contract is still to be let, enter "Contract to be let," estimate the
contract value, and leave the remaining two columns blank.)

7. Milestone Chart. Include the Exhibit P-16 milestone chart that
delineates the time phases and the major events of the project. This
chart will be updated as necessary with each status report. Current
position on the milestone chart will be noted. Slippage will be measured
in terms of the original chart. Enter the fiscal year of funding for
each milestone.

8. Item(s) Supported. (Use only applicable subparagraphs)

a. Major End Items: List all families of items that will
benefit from successful completion of
the project.

b. Components Supported: List individual components of the
mission item that this effort directly
supports.

c. Facilities Supported: For MMT in support of modernization
of facilities give the name of the
facility and the technical area(s)
supported. Identify facilities
as GOGO, GOCO, COCoO.

d. Technical Area(s) For MMT projects, list the particular

Supported: manufacturing processes, techniques,
or methods that this project is

addressing.
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e. Requirement Supported: Identify for MACI projects only, the
requirement being addressed using
the CARDS reference number and a
brief summary sentence of the approved
requirement.
9. Task. Identify the task. State why a solution is necessary.

10. Project Objective. Identify the major and minor objectives of the
effort (not end products).

11. Work Accomplished. 1Insert a brief technical discussion of the work
accomplished during the reporting period or, if this is a final report,
a summary of the technical work accomplished. Highlight the technical
achievements of this effort; include principal features, capabilities,
and specifications. Include photographs and illustrations suitable for

reproduction. Group by fiscal year of funding.

12. Benefits. This item needs to be completed only in the final status

report. ie; in the event of a multi year funded project, fill this item
in onlv for the last fiscal year to be completed.

a. Discuss the benefits derived from this project and explain
their value to the Army.

b. Identify all areas for application of project results.

c. Include proven cost reductions.

d. Indicate whether or not patent rights are involved.

13. Implementation Procedures. This item needs to be completed only in

the final status report. Provide a detailed description of the action

that will be, or has been, taken by the organization to implement the

results of this project. ie - same as above
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14. Remarks. This space is for entering all other information deemed

pertinent by the project engineer.

Describe any problems encountered

in this section. Include any milestone slippages with reasons for

slippage and length of slippage.

ARRADCOM Project Officer
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CHART 1 — KEY PROJECT INFORMATION

CODE:
MMT PROJECT:

PROJECT TITLE:

INITIATION DATE:
PROJECT OFFICER:

DESCRIPTION:

BENEFITS:

IMPLEMENTATION:

FACILITY PROJECTS SUPPORTED:

MAJOR ITEMS SUPPORTED:

CATEGORY: FUNCTIONAL—
TECHNOLOGY —

COMPLETION DATE:
PROJECT ENGINEER:

DATE:




<9

CODE:

PROJECT TITLE:

PROJECT ELEMENTS
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FY75 IN HILLICNS OF DOLLARS
PN PROJECT TITLE ENGINEER ExT DIV START IN W GOCO CONT 0GA
1264 ACVIELLHFORSUPERESS IVE SHISLOINGORHAZ AROOUSFRCOSUPOP— JEMARSTICOVETE — — - 3906 ESPD_ . 13AUGZS. - 0.000 0,008 _0.000 0.000
TOTAL-= (e TiiW ABGA-IS-SAFETY——— e N .
4000 AUTOM~TZDM55DETONLTCRPRODUSTIONCQUI PHENT PMONTELEONE 5389 ESPD NOV?2  .100 0.6G0 8.00C 9.008
TOTAL = . 16¢C TECH ARZA IS LAP o ' o
4309 AUTCHAT IONOFEQUIPEORA/POFSHALLSHAPZOCHGROCKETS — — - GNUBB ARD 5603 ESPO._ . 23AUGZ3 . .260  .G06 .38 0.000
TOTAL-= 550 —  TECH AREA_IS LAP B o .
4612 ESTABOFPROTOTYPEOFCONTFINALROLLNILL +PADMAKEUPMACH  EPHUSELTON 4263 ESPOD AUG?2  .093  .597 0.000 .009
TOTAL = .693 TECH AR:A IS PROPHEXP S o T T
4433 CONTIMIOUSHITROCELLULOSE S YMAGRESTUSKITRATEPROCESS. - —CHLENIS. — 3637 ESPD AUG?:  _.110 . .003  0.000 0.000
JOTAL-= w133 TECH ARIA-IS_PROPeLXP_ - . - )
4015 ESTABOFPROTOSYSTF ORCONTPROCOFBENITZ EPHUSELTON 3016 ESPO AUG?L  .082  .108 0.000 ©.009
TOTAL = .190 TECH ARZL IS PROPHEXP o h T )
4032 AUTOMATEOLQUIPMENTAMISSEUZE) — — . POEBARL _5uB3 NFO JAN?S  £.C00 (.00 .75 C.003
—I0TAL-= 758 TECH_ARGA IS FUZE—— — S ; S o
WGkl AUTOMATEDZQULPMENTFOIHOTARCOMPONENTS OANDERSON 6279 ESPD 21SEPTTL  .228 0,066 .139 0.000
TOTAL = .27 TEoH A®:iA 1S CAP T ’
4DED _ AUTCHATSOLOADINGOERPROPILLANTELASHREOUCERS - _ _OSDAYIS 3122 ESPO_ __ SEPIT3 __.219  .135_ 713 3.0C¢
—10TAL- = 1407 — — TECH AREA IS LAP— —— S o :
4073 PHOTOFLASHCOMPSGE SENSIT1ZED3YCOAT ANTS BNERBEL 3961 ESPO SEPT?3  +150 6.009 3.003 2.000
S TOTAL = 150 TEGH ARZA IS SAFETY ‘ - S
4105 —AUTOILCKL CO+ASSYOF PROPCHG SAZLENTCOREIGN ——— . CICARNALL %162 ZSPD SEPTZ2 074, .025 423 0.009
_toTAL = W525 . —TEUH AREA- IS LAP )
€itl POLUTIONABATEMENTME THOISF ORP+E IFORSTEN 2138 £5PD 270EC68  .612  .IT8 L2714 oD%
TOTAL = . 265 TECH ARZA IS POLLUTION T ‘ ) o
4165 PROTOTYVEFACFCRRECOVEXYOEMMXERROXZHHXAOMIXTURES  _ MRICCI 2160 ESPD 198UGZ0 .01 0.003 <450 3.902
—I0TAL = Web5 . TECH LRiA- IS PROPSEXP o
L2:1 SAFETYENGRINSUPPORT CF AMMGP.ANTS JRMARSICOVETE 3906 £SPD FY71 .213 L1499 .353  .285
ToTAL = 1.00  TECH AREA IS SA&FelY S . - S -
4202 PROTO.QUIFCINTAUT QPRODOFSCLVENTTYPEHULTIBASESNRROP. L PLEMPICKI 3637 R0 DEC7T0 070  .272 0.005 0.6OC
ToTaL = V342 TECH ARZA IS PROP#EXP
L2+3 INVESTIGATIONOFLOADINGAMATEX20 PSKERCHOCK 252 £SPO FY7s 20230 o487 .181 .372
T Totatl = T 3,27 TeCW ARL& IS PROPCXP - o - S
426¢  SEPOFFINEEXPLFROS FENTACID +ZOKKATERSLURRIES SDOLLMAN 3747 £SPG SZPT?T3  .025 L.000 0.002 3.208
_JoTaL = L250E-01 TECH ARZA IS PROP#EXP
L252 IMPROVEPKESZNTPROCFCRNFGOFRIX #HNX SDOLLMAN 3717 ESPO SEPT?3  .014  .171 331 0.000
TOTAL = .16 Tium ARZA IS PROPSEXP o o '
4263 AUTCPILCTLINEF/CONTCOGL ¢ PROC HEL UGPROY S JANDERSON 3162 ESPO 19NOV?3 7G5 0.000 .S70  .025
TOTaL = 1.3¢ T2uH ARIA_IS LAR.
©267 COMTPHOCESS FORGRANULARCOHPS LSOTSKY 216, ESFD OCT?6 060  .0w3 9.003 ¢.000
s . ' [
—EE— — —_—




TOTAL = «8CGE-QL TECH ARIA IS PROPeEXP

1437 15 HPOPROCEORPOL T SHORYAGLAZINGCFALAC KPONOER — — — 80STRAUSS 331« ESFO

—FOTA—=— 155 TELH-4REA— 15 PROPSEKP—— — —— 3

4277 HEWDAONFROCFORHMXHFG SOOLLMAN 3717 ESPO
TOTAL = o447 TECH ARZ& IS PROPeEXP

4281 —HETHOGS FORDONSERY AT TONGE ENZRGYATARMNTAHNOPL ANTS JMSHOTINSKY 3938 ESRD-

-39 TAL—= 298 -TEGHARIA IS ENERGY- — :

4310 DMSORECKYSTALLIZATION CFHMX/R0X HRICCI 2160 ESPD
T0TAL = aab65 TeCH ARZA IS PFOPe_XP

5211 — S INTERECSTEELPREFCRNFCRHOAKINTIFRAGTYPESHELLBODIES JWBURLINGAH: 2596 NeNTD
FOTAL = —— - —— 4222 -———TEGH-AREA- IS MPTS

€329 AUTONUTFOR.SOUNDNESSOFHAT LFORFRES + FUTG2NART PRO JS KIYER 3679 MSD
TOTAL = .850E-01 TECH ARZA IS HPTS

6472 —4 PPLOFALT PROCFORFABOFPREC 1516 NPENTONSUSEDI-NMTFUZES - DIREAP 4383 HSD

—TOTAL— =~ ——— w0 — —FEGH-ARIA 3§ FUZE- - — — = ;

6558 (CAHRELATED) ASAPTAT IO NOFAUTOFUZEREGULATION THCKT M 3265 NFD
TOTAL = 315 TECH 4RZA IS FUZE

6562 —F EASTBILITYOFUSINGCONTEAS F5T £ ceF ORAMMONE TALPTSHFG— G SALLADE 2522 HSB-
FOTAL—»— —— v150— —FEOH—ARZA IS MPTS — -

755G DEVOFPROTOPRODESRFACILITIZS VCOLANGELO 5517 aWL

TOTAL = « 250 TECH ARIQ IS MPTS
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«0%4 C.000 e346 U.000
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Fi76 m MILLIONS OF ooa.uRs
N PROJECT TITLE ENGINEER EXT DIV START IN H  GOCO CONT OGA
4264 —ADVTECHFORSUPPRES S I¥E SHEELDINGOFHAZARDOUSERODSUPOP - JRMARSIGOVETE - —— 3806-35PD-— — $9AUGZE — o638 0,000 -+ 169 - o643
—FOTAL—e—— —fo45 ———FEGHARCA— IS SAFEF¥— —— — ——— - - . — - — :
4000 AUTOMATLONS5 DE TONATOR FROOUC TTONEQUI PHENT PMONTELONE 5389 ESPO NOV72 409  .001 .590 8.000
TOTAL = 1,60 TECH ARIA IS LAP
099 —AUTOOFEQUEPFORAAPOF SHALL SHAPE DOHARGEROGHETS — ———— —DHUBBARD — — ———— —— 5683 ESPO— —23AUG73 — +264— +430— - 489  0.008
AL R ———— T AR AT A e s e R . :
€013 CONTNITPOCELLULOSEBYMAGNES IUMNITRATEPROCESS CWLEWIS 3637 ESPD AUG7L  .0C8 0.000 0.000 2.000
TOTAL = LB00E-02 TEGH AREA IS PROP+EXP )
4632 AU OHATEOCQUIPHENT-HFIFFURE— o _PDEBARI - — - BWBB NFO— — — —JANTS o153 0,000 - <452 0+000
ROV ———— B —— FEGH A TB W - = ereer e 77 e , - .
w04l AUTOMATEDEQUIPMENT FORMORT ARCOMPONENTS OANDERSON 5279 ESPO 24SEPT71  .224 010 192 0.000
TOTAL = . 423 TECH AREA IS LAP
4973 — PHOTOFL ASHCONPOST FICNSDESENSITIZEDBYCOATANTS—— - —BWERBEL— — - —— 3964 -£SRO - —  OCTI5 - - +200 0.000 - 0.800 0.000
—TOTAL e 200 TECHARSA—IS-SAFETY— S
4i05 AUTOLNCRLOG *ASSYOF PROPCHG SH/CENTCOREIGN CJCARNALI 4162 ZSPD SEPT?2  .147 4020 .518 0.000
TOTAL = 585 TECH AREA IS LAP
ity — POLUTIONABATEMENTHETHGOSFORALE — — TFORSTEN — —— 2138 GSBO — — 2706068 2,451 1,422 — 403 354
S FOTAL—— —— ly 33— FEGHARIA IS POLLUTION —— — [ - S R
4165 PROTOTYFEFACILITYFORRECOVERYOFHNXFRROX/HMXAOHIX HRICCI 2160 ESPD 19AUGT0  0.000 0.000 .&75 0.000
TOTAL = 475 TECH ARSA IS PROP#EXP
4202 — PROTOLAVEFFORCONTAUTOPRODCFSOLVENT T ¥R MUL T TOASECNA — LALENPICKI — 3637 &SRO DEC70 048 — +100- 0.080  0.000
CFOTAL = o tke—— FEGHAREA—IS—PROPIENR - S — e
w211 MODOF PROCLSSCONTROLOFEXPLOSIVECONPOSITIONS MHALIK 4123 ESPD SEPT?5  .173  .002 0.000 7,000
TOTAL = 175 TECH AREA IS PROPEXP
2228 AUTOBAGLDGOHGASSVAPICKOUTIISSNNOS I JSMARZ— 2768 §SPO—  23AUGTL — 1.478 o025 ._.057 0,000
—FOTAL- = 1,26 TECHARIA-ISLAR — — ! —— —
4237 CONTIMJGUSTNTPROCESSENGINEERING RWOLFF %122 ESPD SEPTTZ  .268 062 620 0.000
TOTAL = .950 TECH AREA IS PROP#EXP
i INVESTIGATIONORLOADINGANATEX2G .~ PSKERCHOCK - 4252 ESPD  FYPi 637 0,000 — <112 8.000
TOTA—= 3 VECA AREA- LIS PRORSEXP .
«263 AUTCPILOTLINEF/CONTCOOL +PROCHELDGPROJ C JANDERSON 3162 E£SPO 19NOV73 o337 0.000 .693 115
TOTAL = 1.15 TECLH ARZA IS LAP
4374 I HPVOFROCKORROLI SHORYAGLAZING OFBLACKRONDER  —  @OSTRAUSS —— — 3044 ESPO—  90CTZ4 <116 132 0.000. 0.000
. 3B TEGH-ARZAIS PROPIENR B S ok~ S e ae o
4280 ME77FUZESAUTOPROCES SCONTROLPROTOTYPEEQUIP JLUBA 2644 NFD SEPT?S 042 G.00C +166 0000
TOTAL = . 208 TECH ARZA IS FUZE )
4285 — HETHOOSFORCONSERVAT IONOFENERGYLATARMNYAMNORLANTS — - — UNSHOTINSKY — — - - 3998 ESRO— - — 22SERTTH — +AL3 ATk o247  .OM

~FOTAL = — 875 TEGH ARIA IS-ENERGY —— — - - —— e e - —_—
4284 PROGRAMFLUIOICCONTROL SYSTFORLAPMACHINERY S JBERNHARDT 6507 ESPO 0CT?5  .168 0,000 052 0.000




L

TOTAL = « 160 TECH AREA IS LAP

4285 TNIE i ORANMCRLAN _JRMARSICOVETE — 3906 £SO 17SEPTZE 440 001,130,055
I0TAL = 326 TECH-AR:A IS SAFELY I L
4288 EXPLOSIVESAFESEPARATION® SENSITIVITYCRITERIA JRMARSICOVETE 3906 £SPD 27JANTT o164 4020 167  .229
TOTAL = .580 TECH AREA IS SAFETY -
4289 HAZARGCLASSIFICATIONSUTOIESOERROPELLANTSAEXPLOSIVE —JRNARSICOVETE 3905 ESPD — 14SEPTZS 054 — o071 o125 0.000
—TOThl—= o256 VEGH AREA—IS SAFER¥— . : -
4310 OMSORECRYSTALLIZATICNOFHMX/ROX HRICCI 2160 ESPD FEB75  .088  .310 0.900 002
TOTAL = 402 TECH ARZA IS PROP+EXP
4344 DEVINITIALAUTOPROOEQU-IPFORLAROFEX N6 GZHINEDISRSYSTEN LMEINER 5506 £SPD..— 20NOVZS o185 o050  .935 0,000
—TOTAL = . 3,23  TECH-AREA-IS-LAR U S
4337 CURING/ MOLDINGPROCESSFORA DAN SFSELITTO 4536 MSD AUGT6 .36 C.000 o061  .007
TOTAL = . 504 vecA A%zA 1s wetfs
4338 PROJF-ORCEVOF AUTOPROCSPROTOEUUT PEORLAPOENAS 316.5MMPR  HFIELD — o W22 MSO_ 1QMAY7H_ .10k _ o017 _.638 0.000
_TOTAL = 759 TECN-ARZA IS WAP o o
4456 COMPUTERIZEOMATERIALPROPLRTYDATAINFOSYSTEN HEPEBLY w222 ASD FY76 L030 0.000 .070 0.000
TOTAL = L1CIE+CI TECH ARZA IS OTHER S
6472 APPLOFALT PROLFORFABOFRRLC IS IONPINIGNSUSEDINMTFUZES DJREAD - — 4389 MSO — F¥Z4 .05k.. GeG00 _ o346 0,000
_3IotAL = 80— TECH AREA IS FUZE — o
6625 ESTABOFAUTOASSYAINSPECTLIN:FORBEEHIVEFUZEMVMTS DJREAP “383 NSD 0CT?7S  .003 0.080 .218 007
ToTAL = . 228 TECH ARZA IS FUZE o T
6628 AUTOILS POFMTEUZECONFONCNTSIMOVEMENTRLATES)  _ _TMOKIMM 3265 NFO OCT?S .04 0.000 . o133 .005
—IOTAL-= — .. .250 . TECH AREA IS-FUZE— - _._ o [ I
6634 ARMORPENETRATORSF CRHA INT ANKGUN CESALLADE 2522 nsD NOVZS  .097 0.000 0.0800  .403
TOTAL = 500 TECH ARZA IS MPTS '
6640 _PROOC ONTROL +QAOF SHAPE CCHGLINER SBYAUTOX=RAYANALYSIS FHITT. 6345 MeMTD . OCTZS 077 0.000  .056._0.000.
_TOTAL = .133._ _VECH ARIA IS MPTS. ... I . o
6662 INERTIAWELDZOROTAT INGSANDSFORPROJB00IES WSHARPE 3742 MSD JULY?6  .197 0.000 194  .056
TOTAL = o ie? TEGH AREA IS MPTS o
6716 OEVOF MATHHOGEL OFF CRMOPER SFORCUR/EUTARIMPTSOESIGNS  FLEE 3679 MSD___ __ APR?6 145 0.00C  .450 _ 3,000
—IOTHL-=— 295 TECH AREA IS MPIS___ . , o R
6736 TECHRLEOINESSACCEL THRUCOMPUTER INTEGHFG (TRACIM) SSHART 3721 WSO OCT?6  .628 0,000 <012 0.000
TOTAL = L4GCE-C1 TECH ARZA IS WPTS o o I
6759 INVESCFFEASOEUTILAUTOTRANS-AOTFORMPRESSESFORMORTAR R JSTOCK 3790 MSD______INOVZ? _ . 4045 . 4117 0.000 .0.000
_T0TAL = _+432_ . TECH ARZA IS MPTS . . R o o
7203 APPLPRODGUNCOMPOFLEASTCOSTTOLAFINISHESRELATED JRODD 5946 BHL 26AUG7  .052 0.000 0.000 0.000
TOTAL = \52UE-C1 TEGH ARZA IS MPTS - o S
2236 _APPLOFRAPIOHEATTERATIGLANNONTURSS ___ PATHORNTON 5243 WL ____ OCTZS __ .152  0.000 026 9,000
TOTAL-= <178 TEGLH ARIA IS_MPTS . . - . o
7241 IMPWMNTOFHONINGEQUIFAFROCZOURES CHROSE 5611 BHL 26AUG7 107 0.000 G55 0.000
TOTAL = 162 TECH ARZA IS MFTS o o o - -
7588 - ROTARYFORGEINTEGRATEOPROOTECH . LLIVZZI 5827 3WL AUG?S  .3(0 0.000  .082 8.60d

TOTAL =. - — 382 - TECH ARZA IS _MPTS  eea
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= e TOTAL =
R S DIVISION
€5P0 - M5S0 -- - ASD NUC+FUZE
Te356 1.079 ed 30 0261
o Ciwil s836 Ce08 Ge.00C3
[ ) 1.613 «u70 «827
t4e39 73 $e383 - «6uS5
17.839 3.325 «10C 1.073
TESH AREA§
IN HOUSE CONTRACTS 60C0 0GA ToTAL
e e3P ——— A B — — — e d2k - - -edd5
i.8C€ 117 «03d 466
<o 15Y teb2e- — 283 «354
1.190 092 «591 927
14 35¢ ¥3H6 - ~ ke 237 002
0296 1.0C0 1.39¢ 012
——— e i3 17~ 24T o 04t -
ot 3. 74 g.0¢C0

3.603

IN-HOUSE =

60C0 =

- -CONTRACTS =

OTHER AGENCY =

2o 5k

BHL

9,99
8.7 .
1.917
23,224
KenT O
2011 «077 IN HOUSE
Gedob 8.090 CONTRACTS
«163 +056 G0CO
Qoud: - G000 OGA
e «133T0TAL
Tothd LA - i
2.825 MPTS
4, 330 POLLUTION
2.805% SAFPETY
3e1e5 FROP+EXP
1.70% FUZE
2875 . -~ ENERGY .
«100 OTHER
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FYTY IN MILLIONS OF OOLLARS

PN PROJECT TITLE ENGINEER EXT  OIV START IN M GOCO CONT OGA

1264 —AGVTECHEQRSUPRRES SIVESHIELDINGOFHAZAROQUSRPRCOSUPOR - JRHARSICOVETE — — 3906 ESP0— ——19AUGZS —.030--0.000 - 0.000—.028

—I0TA = 10 B 00 TeCH - ARZAIS-SAFETY

4000 AUTOM&TEOMSSOETONATCRPRODLCTIONEQUIPMINT PHONTELEONE 5389 £SPO NOVZ2  .242  .008 0.C00 0.000
TOTAL = . 25¢ TECH AREA IS LAP

4306 AUTCIHCRLLGAAS SYOFRAOECHGHACENTICOREIGH CJCARNALL - - 1,462 £SPO_ _ SEPTZ2 _ .225 .0.L0f 0.000 0.£08

_TOTAL = 225 TICM AREA IS LAR. N - ‘ R
w24 POLLUTIONABATEMENTHET HOOSFORP4E IFORSTEN 2138 ESFO 270€EC64 .225 0.000 0.006 .025
TOTAL = L 25¢ TECH ARZA IS5 POLLUTION S

4265 PROTOFACEORRECOVE RYCE ANXERROX/HMXADMIXTURE — — _ WRICCI 2160 _ESED_ . 19AUGZS _ 0,000 _0.008_ _.k00 0.003

—J0TAL—= e ———TE ot ARCA IS PROPEEXP . - — e Pl e e — e e s e
«262 PROTOLQUIFFORCONTAUTOPROGSOLVENTTYP HULTIBASECPROP LPLEMPICKI 3637 ESPO 02CT0 .063  .219 0.000 17.006
TOTAL = . 282 TECH ARZA IS PROPe:XP ’ - o

4243 — S EROFFINELXPLERSRENTACID+/ORWATCRSLURRIES SOOLLMAN 3717 .€5P0 SEPTZ3  .078 - 280 _0.000__0.008

_TOTAL = .350. . Tild Akia IS-PROPLEXP _ - ; S .
4252 1MPROVEPRESPROCFORMFGOFRDX+HMX SOOLLMAN 3717 £SPO SEPT?73  .G65& 315  .020 0.000
TOTAL = 365 TELH ARZa [S PROPHEXP T S o -

4286 TATEQUIVTESTINSUPFORT CESAFET YSNGREORAMMOPL ANTS JRMARSICOVETE 3906 “LSPO 12SEPT7S 081 0.006_ 0.000 0.001

—TOTAL—z +810E201 TECH AREA-IS-SAFETY — .. ) = ——

428¢ EXFLOSIVESAFESEPARATION#SENSITIVITYCRITERIA JRMARSICOVETE 3966 ESFD 27JANTT .139 0.000 0.000 0.000
TOTAL = .13a TZCH ARIA IS SAFETY S

42589 HAZARCCLASSIFICATIONS JUDIZSOFPROREEXPLOSIVES - - JRMARSICOVETE 3906 <SPO 14SEPT?S. o081 _ .014 _0.000 _0.003

—T0TAL- = — wB53E~GL TELH ARIA-IS_SAFSTY— - N i e .

4435 OPERATEFRUTOSYSTFORMS7PROFCHGE EOCRA NE 5727 ESPO SIPT76  .125  .375 0.000 0.003
ToTAL = W50 TZUH ARZA IS LAP e I
Sdois _BOOYF ORML2/MAEGREMADE — _  WEIELD We22 MSD JANZS . 086  .003 447 .. 0.003

—I01AL = 536 Teln ARZA I5 MPTS. __ _ - ! -
4457 MULTITOCL.DIOWALOADER (CLINNOG3TwAV) PHONTELEONE 5389 ESPD 18AUGTE 025 616 0.000 0.G00
TOTAL = s Ol TEcH ARZIA IS LAP S - o . o o

.l.l.‘o...ll.l-00"l‘d0.04'0..OOQOCQDJQOOQ'OOOOTOTALS MILLIONS OF DOLL“RSQCOOQODOU‘0".006"0.0‘000.00.""0.'l.lll'llll!‘

IN HOUSE = Lenld
" T oco s Ci.830 T 00~ N o
S ‘ T ConTRACTS = T .ee7 "
N OTHER AGENCY = .095
o T T Tyorel = w.2e8 -
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te336- ~ W86 el 03 0.000 do 300 G.0u0 IN- HOUSE
1.827 +033 L.002 G.000 0.000 0.000 CONTRACTS
vh2u — - ean? 84996 6.000 Ge804 6.Gud . 60CO
#0935 6.000 Ueuds ) U.063C J.00L 6.000 06A
3. 672 536 deudl- 0.000 Gedou ¢.000T0TAL

. = TECH AREAS
I WHOUSE—— —CONIRALT S - GOS0 — 264 - TOTal _— —

« 617 0999 Javwdd 0. 0¢0C 1.016 LAP
« 086 +803 enb? ¢.00¢C 530 MPTS
2235 L3800 Uellu «025 «25¢ POLLUTION

e et ——— — i - —ve ol — — «870 «385 SAFETY . — —
187 81a 020 Ge02C 1e421 PROP+EXP
vet 00 8.000 4.000 0.000 0.000 FUZE
CaliL 2.082 CeG0D 0.000 .30 ENERGY

veCdé el bo ve 03 4.000 e d06C OTHER
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In nzu.!ons oF DDLLARS

FY77

_— e . L ) _ L
PN PROJECT TITLE 'ENGINEER Xt 0Iv  START IN H  GOCO CONT OGA

4QCE —AUTOMAT.COMES 0E TONAT ORPRODUC I ONE QUL PHENT—— _PMOMTELEONE — — - 5389 SPD —.— — NOVP2 o558 . 17— — 025 -0.000-

CTOTAL-= 1,06 TECH-ARZA_ISLAP. - . B B . [
4105 AUTOINCRLDG*ASSYOFP KGPCHGSH/CENT CORZIGN CJCARMALI «162 ESPOD SEPT72 .39  .139 .85 C.G00
TOTAL = 1.33 TECH ARZIA IS LAP T - N

4114 PCLUTIONABATEMINTMETHOOSEOROE — _IFORSTEN . 2138 ESFO 2706C68 _ o756 ..143_ 001 _ .C97

—T0TAL 2,397 TZCH ARZA IS POLLUTION — o . ) - .
w202 PROTOEQUIPFORCONTAUTOPRODSOL VENTTYPZMULTIBASECPROP L PLEMPICKI 3637 ESPO 0€C70 L161  .308 0.000  .016
TOTAL = +5G5 TECH AFiA IS PROPHIXP o T - . e

4211 MODERHIZATIONOERROCCNTRLOFEXPLOSIVECONPS. . _MHALIK . 4123 ESPO. . SEPT?S .. 4197 €.300 .. .230 0.000

—T0TAL-=_ 427 TECH_ARIA_IS PROPEEXP ) o . . N ) .
4223 APPLULTRASONICENE RGYT ODOUSLCBASCPROPEXTRPROCESSES  EPHUSELTON 3014 ESFD AUGT2  .282  J013  .035 0.803
ToTaL = . 330 TECH AREA 1S PROP+_XP o T o o S

4228 AUTOBAGLOGCHGEASSY s PACKOUT (LE5HA488 ) __ JSHARZ _2758 ESPOD 218UG71  .253 .17 0.005. 3.000

_IOTAL-=— w80 - —TELH AZZA_IS-LAR L - I . o

4237 CONTINUOUSTHTPROCESSE NGINEZRING RWOLFF 4122 ESFO SEPT?2  .257 (.000 .Gd8 0.900
TOTAL = . 265 TEGH AREA IS PROPHEXP T o e
L2521 MPROVEPRE SPROCFORMFGOFROX +dMX o _SODOLLMAN 3717 ESPO_ _  _SEPT?3 206 .abih _ .264. D0.0CD

_TOTAL—=— 88+ TESH_ARZA-IS- PROPeGXP- - o . R .
4263 AUTCPILGTLINGF/CONTCOOL*PROCHELDGPROJ C JANDERSON 3162 ESPO 19NOV?3  .725 ©0.000 .150  .025
TOTAL = ETH TEUH ARIA IS LAP T - e

4207 _CONTPROCESS ECRGRAMJLARCOMER LSOTSKY_. _ 2464 _ESPOD _OCIZk — o621 k29 0.000 _0.000
3OTAL- 2 L 500-—— TICH-ARIA_IS RROPSEXP —_ o L ) o

4280 M577FUZEAUTOPROC+CONTROL FROTOEQUIP JLUBA 264 NFOD SEPT?5  .155 0.000 o745  0.000
ToTAL = .300 TECH ARIA IS FUZE -

4281  MTTHOCSFOKCONSERVATIONOF ENERGYATARNYASNOPL ANTS JHSHOTINSKY 3898_3SPO 22SEPTZ5_ o354 . 318 _ _.263 .06

—TOTAL = 1065 — TECH ARIA-IS ENIRGY - . i

4285 TNTEQUIVTESTINSUPPORT OFSAF:TYENGRFORAHMOPLANTS JRMARSICOVETE 3966 ESPD 175EPT .189  ,002  .088  .101
TOTAL = . 38C Teon AR:A IS SAFETY - - E D

4288 E XPLOSIVCSAFLSEPARATION+SENSITIVITYCRITERIA JRMARSICOVETE 3906 ESPO. 27JANT?7  .145  3.06C L3858  ..a73
ToTAL = .600 TECH ARZA IS SAFETY . )

w28) HAZLRGCLASSIFICATIONSTUGIESOF PROP+EXP.OSIVES JRMARSICOVETE 3306 ESPO 11SEPT?75  .118 0.000 .182  .006

“TotaL = T.306 TEuh ARZA IS SAFETY ) o T S

#2931 . BLASTcFFECTSINHUNIT IOAPLANIZNVIRDNMENT JRMARSICOVETE 3906 ESFD_ _ 170CI?S . .069 0.000 176  .105
10TAL = « 3%% TEuW AREA IS SAFITY

©315 OMSORECKYSTALLIZATIONGFHHX/RDX HRIZCI 2160 ESFO FLA75  0.000 €.00C 236 0.00C

TTOTAL = .280  TEGH ARZA IS PROPSEXP - o o . o n
w3ll OEVINITIALAUTOPROOFCRLAPXM33ZMINEOISPSYST LHEINER 6506, ESPD _  20NOV?S  .261  .157 1.035 £.000
TOTAL = 1,45 TECH 2RIA IS LAP

4361 IMPROVECNITROCELLULOSEPURIFICATION PROCESS BOSTRAUSS 316 ESPO APR7? L0780  .095 0.000 2.000
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TOTAL = «16€ TECH ARIA IS PROPe_XP

4343 IMPROVENITROCELLULOSCPROLESSCONTROL JWLZACH

—TOQTAL = 382 Tewd ARZA IS PROPezXP

4362 CONTAuTQPDSTCYCLICbOH"TFACFOFLCCOHPQLOAOEOPRJJS C JANDERSON
TOTAL = enli TECH AFZA IS LAP

Lut0 ~MFOTUNGSTENPENETRATORSIYTAFLRSHAGING RMULBERT

—FOTAt— = - «397 TSud ARZIA IS MPTS

4416 DEVAPFOVEOUTOFALTMFGPKOSFORSAA(GENSS) ILMCKECHNIE
TOTAL = 120 TZCH ARZA IS LAP

431 —AUTOe QUIPFOMMORTARIGNITIONMTES — VJGRASSO

—FOFht = —— o312 - - — TECH-ARIA IS5 LAP -

w462 MCOERNIZEOFADFORPMULTIUASZFROF LPLEMPICKI
TOTAL = +1€3 TECH ARZA IS PROP+EXP

dradt-— P YROLYSISOFARMYAMMOPL ~NTSOLIOWASTE —~—— RSCOLA

~FOVht— o~ LgGEHGL -VEUH ARIA- IS ENZRGY

4719 HMCIEVALOFELECTRICALCOMPONENTGETZCTORS AJOHLSEN
TOTAL = « 200 TECH AR:A IS OTHER

6€34 - ARMORPENETRATORSFORMAINTANKGUN —— CESALLADE

~—FOTAL—o— ——— P G7T——— TFELHAREA-IS HFTS

6éel PROCCCNTROL+QASHAPEOCHGEL INcR 3YAUTOX=-RAYANALYSIS FHII’T
TOTAL = «165 TECH ARZA IS MPTS

678 —~EVALOFAGUAQUENGHUNDBERPRODCOHDITIONS DOGUSTAD

—TOFAL—=— —u 335 ——-TEGH AnZa [S-MPFS -

6663 PRODOFTUNGSTENBASEHEAVVALLOYPENETR&TO{SFORAFHUNIT

RRHULBERT

TOTAL = +500 TECH ARZA IS MPTS
6716 —DEVOF HATHHOOEL-SOFFORMOR SR SFORGUR/FUTANTHRTSOESIONS FLEE

—FOFAL—e — —— 295 TEGH AREA-IS-HPTS ——

6777 DEVOF FROOPROCFOR1GSHXH7 1051 RPOHL
TOTAL = ob0¢ TECH aRZA IS MPTS

F213—HIGHS FEEDCHROMIUN FLAT-ING TZCHNT QUE——— - VPGRECO -

—FOTAL—8—— —4 127 — TEGH &Fi4—IS HATS

7485 APPLOFCHEMICALPROCTCIMPYOSURFACEFINISH TPOCHILY
TOTAL = . 187 TECH ABZA IS WPTS

7566 ROTARYFORGE INT ERA TEOPRODTSSH— - FAHEISER

—FOTAL—=— o tou-—— TELH A3IA IS MFTS

7722 ROTARYFGRGINGOF82M201 RMEINHART
TOTAL = 268 TECH ASZA IS MPTS

2725 AUTFETTLGEARTYBARRELSPROGBYROTARYFORGING Lz

—FOTAL -= 163 - TEGH-ARIA - IS -MPTS— -

7726 APPLRCT!RYFORGEINTGOPRODT:CHBYCOLGFORGHARHFCRGPFSH LLIUZII
TOTAL = «592 TECH ARIA IS APTS

FI27— RECYCLINGOFSCRAPGUNTUGESB YROTARYFORGING CCALOERONG-

~JOThtL —=- - — v 224 - T24H ARZA-IS MPTS - -

7733 ELIMOFEXTTUBEMACHPRIORTOSHEGEAUTOFREZTTAGE HGOOOHEIM

3836 ESPO -MAYT? «165
3162 £SPO 114AY77 339
5291 MeMT3  28MAR77 — 4025
5453 HsO aPRT?  L6c2
“Su5 ZSPD LSJANTT  .258
3637 E£SFD JUL?T? 030
3360 SFD 164UGT7 - -.089
2980 MSD 22FcB77  .100
2522 uSO NOVTS  .092
6345 HenTD 0CT?75 . 075

_ 2822 “SD JANTT . .026
6291 HeMTD HAR?T  .154

—_ 3679 #SO APR76 o145
. 3121 ®s0 MAY?? L350
) 5747 3ML Fcer? «027
5717 3WL Fear? .17
5507 -BHL 0CTI7T  .155
5703 L FzaTr L2607
5827 3Wl MART?  .165
5827 BNL  MAR?? 615
_4179 WL MAR??  .215
5849 WL JANTT 045

117
«023
é.000
g.000

o7
«604
.C.DOU
0.000
0.000
276
c.00¢
GeC3C
¢.00¢C
.338
c.coC

0600

o0

133

9.003
«032
o267
«118
e 647

9.00¢

.040

0.008

«2bt

« 061

0.030

0.060C

«150

«050

«130
0.03

« 035

o Qul

C.C0C

0.00C

0.0c0

0.000

. 0232

8.000
0.000

125
2.000
J.0040
0.C02

0.000

3.000

« 376
«029
d.000

306
J.003
3.000
n.c00
7.009
3.003
f.001
7.000
7.000

3.000

9.000
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TOTAL =

«470E-01 TECH AREA IS HPTS

....ll..‘..“l....l...‘."..ll...l‘l.‘...".."TOT‘LS HILLIONS oF DOLLARSOQ....‘.O.l‘..'.......‘...l....‘...".......".‘0

IN HOUSE = 8,081
GOCO = 3.105
CONTRACTS = 6,533
OTHER AGENCY = 1.359
TOTAL = 19.518
DIVISION
ESPD MSD ASD NUC+FUZE 8HL MenTO

$.583 743 0--033 156 3378 2354 IN _HOUSE
2. 869 276 0.G00 0.000 0.000 G.000 CONTRACTS
w582 SES. 0.4U08 TS (33 338 GOCO

* 485 376 Caudd 0.000 0,000 «530 0GA
13524 1.922 0000 980 —— - 1+746 - —— —31.06270TAL -

- TECH. AREAS — SR
IN _HOQUSE LONIRACTS G000 OGA TOTAL

2.786 .396 2,863 025 T 64570 LAP
2,243 276 1.083 a874 _ leeksZie___MPIS .

+ 756 elk3 eyt 097 937 POLLUTION

£21 an2 a1 282 R 1.6368 SAFELY
14479 1.509 737 <016 3.742 PROP+EXP

158 0.040 245 0.000 — «800__ FUZE. E—

o 443 319 « 273 065 1,100 ENERGY

100 0.000 0,000 B.0LE ——elCu . OIHER S —
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Fyr s IN RILLIONS OF DOLLARS

PN FROJECT TITLE ENG INEER EXT DIV START  IN H  50CO CONT 0GA
o9 —AUTOMAT COMSSOE TONATORPRODLGTI ONEQUIPHENT— — — PMONTELEONE - 5389 £5PD — — NOWIZ 680 134k 5T <082
—FOTAL———— — § v le——FECH-ARTA—FEARR———— — —— : S — e - SO ——
W0ki AUTOZQUIPFORMORTARCCHPS OANDERSON “582 ESPO ZISEPT7L  .152  .056 552 0000

TOTAL = . 760 TECH AREA IS LAP
Artnd —REDUGEDHTFORCINGFOREHOTORIOBYANESS — -~ GKOBIALKA 5361-%S0— 27ARRIS 0620000 028 0000
—FOTAL e 856 E~0 4 TFEOHAREA— IS HPFS— — - : S
4153 OEVFAKAMETERSFORINERT IAWELDROTATING3ANDS WSHARPE 28€3 MSD NAY7S o127 0.000 .223 0.000

TOTAL = . 350 TECH ARZA IS MPTS
w163 —6ONTROLLEBPROBLEGSY STFORTISHH hAT~Totu5641— - —— — - PSKERGHOCK . 4252-ESPB—- - 3GMAYTE — T4 —+125— Gv000—0.900
TOTAt—e——— 195 TEGH A A ESAAP—— — —— - . — e
w214 POLLUTIONLNGRFOR198 3- 65REQUIREMENT S IFORSTEN 2138 ESPD 1SDEC?7 .68k .683  L033 9.000

TOTAL = 1.18 TECH AREA 1S POLLUTION
4226 — AUTOBAGLOGEHGEASS Y--PAGK (1 55HM -8 — — - USMARZ—— 2758 ESPO-— 23AUGT1—— <4k —C.003 0.030 0.000
A B TECHAREA- IS AR B
4237 CCNTTNTPROCENG INEERING RWOLFF “122 ESPO SEPT?2  .121 0.000 .009 0.000

TOTAL = e13¢ TECH AREA IS PROPEXP
4209 SEPOFEINEEXAOSEVEERACIIMATERSLURREES————— —— SOOLLMAN— —— 3747 &SRO SEPTZ3_ 838 — 220 9,039 0.000
TOTAL = 56— TEGA-AREA—IS-RROPEEKA S - — e
4252 1MPROVEPRESPROCF ORMFGOFROX+HMX SOOLLMAN 3717 s5PO SEPT?S  .491  .057 0.000 0.000

TOTAL = 548 TECH ARZA IS PROPecXP
4263 AUTCRILOTLINER/CONTCOCL+RROCORHELOGOROUS— G UANDERSON_— — —  3162-ESPD - 1SNOVZ3 201 4.000 056 0.000
CTOTML—e——— 357 TEGH AREA—ISLAR . R — .
9267 IMPPOVEOPROCFORGRANUL ARC OHPA LSOTSKY 2160 £5PO OCT7%  .04?7  .009 .288 0.000

TOTAL = 348 TECH ARZA IS PROP+SXP
4281 — METHOOS FORCONSEAVATIONATARNYAMNORLANT S o UMSWOTINSKY—— — 31998 ESRO_ 23SERTIS .239 .68 .13 3.008-
TOTALE 1,86 TECH ARIA—IS-ENERGY B
4285 TNTEQUIVTESTFORSAFETYENGRFORAMMOPLANTS JRMARSICOVETE 3906 £SPO 17SEPT?S  .235  .04b 0,000 .121

TOTAL = 460 TEGH ARZA IS SAFETY
4288 EXRLOSIVESAFESERPARATIONSSENSITIVITYCRITERIA — — JRNARSICOVETE — 3806 ESPO_ 27JANZZ 469 047 — .13k 216
—ToThL= 826 TECH ARIA IS SAFETY . B S -
4283 HAZARDCLASSIFICATIONO FPROF/EXPLOSIVES JRMARSICOVETE 3906 ESPO L1SEP7S o 093 005 .111 005

ToTAL = .21 TECH AFZA IS SAFETY
4310 ONSORECRYSTALLIZATICNCRHNXZROX S _HRICCE 2160 ESPO0_  FE3?5 026 170 0.003 8.000
—FOFAL-= 406 TEGH-ARIA—I5 PROPEXR _— — . — -
©322 DSGNCKITERIA+SYSTCHARACT EROFELECTCONTLPRODFAC LWMDOREMUS 3684 ASO SEPT78  .€98  .36C  .007 0.000

ToTAL = .185 TECH ARZA IS MPTS
4328 —BULKPHOFSHIRRINGC ONTR- . NSERRELL——— 5IBMSO —10JULTE 164 C.000 040 3.000-
—FOT AL S —

————w28t——FEoH- AR A IS OFHER—— — -
431 TIMPROVEONITROCELL ULOSCPURIFICATIONPROC BDSTRAUSS 3034 ESPO APRT7 «0980 575 0.030 0,000




z8

TOTAL = - 663 TECH ARZA IS PROP#EXP
4343 THRROVEONITROCELL ULCSEPROCIONTL— e JWLEACH 3836 ESRD MAYZ? 845 €.080_ 9.003 0.000
—JOTAL-=—  _i5OEeOL TECH AREA-ISAAR — —
w43t AUTOEQUIPFORMORTARIGNGTGS V JGRASSO 4545 ESPO 1SJANTT 061 048  .S43  0.000

ToTAL = 656 TECH ARZA IS LAP
ek FODYFCRMZINNOCRENADE——  WFIELD _ - — 4622 MSD- _ SANZS. .326_ 0,060 .333. 2.003
—TOTAL ©26——FECHAREA—IS MPTS— — R — - N ——
44t? HITROGUENIDINEPROCCONTLANALYTICALSYSTS CHLENIS 3637 ESPO 18JANTS o346  .020 .024 0.000

TOTAL = . 390 TECH ARZA IS PROP+EXP T
4lisG— PROCIMAROVEMENTFORCONPG— HRICCL - . - 3760 £SPO__ 17 JANZA_ . _.137_ _.780._0.000 0.008
—TOTAL =~ .947  TELH AREA—IS PRORHEXP. I S B . . ,

4462 MODERNIZZOFADFORMULTI JASE PROP LPLEMPICKI 3637 ESPD JUL77  .C90  .S02 0.000 0,000

TOTAL = 592 TECH ARZA IS PROPSXP o - S T
Lis6— EVALOFENTCYCLOT OL OC TOLMLARRADC ONMEL TROUREAC CBPIPER - _ 6ibt ESPO_  JANZS_ . .169 . .031_ 0,000 39.000
—TOTAL—=— 200 FEGH-AREA IS LAP- —— - . _ e ; .
4469 AUTCINSZRTIONOFGRZNADZLA YERS RHAUSCHILE 4545 ZSPO JANTS  .216  J011  .275 8.000

TOTAL = . 502 TECH AREA IS LAP [ T I T
4422 —DLVOFLQUIRFORAUT.O/HECHFABOECENTCOREPROPBAGS GCHEN 5727 ESPD . DECT7 . 0B 4013 . .135 .3.003
_TOTAL = 216 TECH ARIA IS LAP R o B o B .
4438 DEVMETHODFORCONSOL +AUTOASSYOF SHALLHINZS SLOMBAROO 5455 MSD DEC7?7  .195  .130 0.008 3.0C0

TOTEL = . 325 TECH AFZA IS LAP e - B
L5068 — PEOCIAPKOVEHENTOF PRESSROXCOMBS SOOLLHAN 3717 £SFO 22DZC77. _ .059. 261 0.020 .0.000
_YOTAL-=— 300 . TECH-AREA IS PROP#EXP - ; =3 , - :
663w HFGPROCF/CUALLOYS-LGCALARMORDEFEATPROJ CESALLADE 2£22 nsp NOV7S 160 0.000 0.CIJ o240

TOTAL = 40d TECH ARZA IS MFTS T S I S
55684 PROCPARAMETEREORPROOFORMQFPROIS __ DOGUSTAD 2522 nsD JANZA. .43 £.000_ 195 _ .082

ToTAL = GO — _TECH AZZA_IS_MPTS _ . R
6683 PROOOFTUNGSTENSASEHZAVYALLOYF ENc TRATORSFORAFMUNIT  RRHULBERT 6291 MeNHTD HAR?T?  .197 0.000 0.000 330

ToTAL = . 527 TECH ARZA IS WPTS o e

5 LHERTIABANOHACHFORARTMUNITION RSTANTON 5752 MeHTO JANZE 075 0.000  ..250 0.000

ICSTAL = 325 — _TJECH ARZA IS MPTS
6736 TECHR:ADINESSACCEL THRUCOMFUTERINTEGRATEONFG(TRACH) SSHART 3721 MSD 0CT76  .069  .022 .009 10.000

TOTAL = L100E+00 TEuH AR:A IS MFTS ' B o S S
7213 __HIGHSFEEDCHROMIUMPLAT INGTECHNIOUE VGRECO 5717 BHL FEB77  .027 0.000 300 5.000
_TOTAL = . __ ,127. __ TZCH_ARZA IS MPTS
7825 ELIMIMATIONOFFACILITATINGHONINGOPERAT IONS MGOOOHEIH 5849 SWL .133 C.000 0.000 2.900

TECH ARzA IS MPTS

133

JANTS

..‘...0:...’4..l’.l‘..;ll‘l.'.l."“..ll".l"ll.‘.TOT‘LS MILLIONS OF OOLLARS®®0*20350003400833532006343520530502025383033300

IN HOUSE = Te143
GoCo = Goh5e
CONTPACTS = “.081

OTHER AGENCY = 916




£8

ESPO MSO

ST tewed

Le 222 152

24879 1895

o Jon 242

12.02) 2e002
—I& HOUSL CONRTRALT S ——

24 264 508

10617 el2

LTS a3

— - 2787 —_— - —366-

14'e37 2.574

Sewe FREA

«239 «681

0161 €636

ASD

307

6.000

«185

HOWG——

2,141
10162
«s33
e 245
. 321
Oeulv
«139
o2l

TOTAL = 16.600

DIVISION
NUC+FUZE ELIS

G.0C0 %114
¢.05¢C Celdde
€.00GC «10C
8.000 9.000
G.060 0256

TeCH AREAS

36A TOTAL
«002 «.335
572 Jobe53
c.000 1.1835
e 342 Lesbe
0.0C0 Le332
C.08350 Cedll
ct.000 1.359
J. 000 261

MeMT O

.272  IN HOUSE

3,003 CONTRACTS

«250 60Co
332 0Ga
«852T0TAL

LAP

MPTS

POLLUTION

SAFETY .

PRCPe¢E XP

FUlE

ENEPGY

OTHER
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FY79 IN HILLIONS OF DOLLARS

PN PROJECT TITLE ENGINZER EXT olv START INH GOCO CONT 0GA

4000 AUTONSS CETONAT ORARODUCT I ONEQUIRNENT — —  PMONTRLCONE — $389 &SRO NOUZ2 31.459  .351  .090 0.000-

_InTAl = 1+68 ﬂ.'ru AREA re AAn
4007 EVALOFACETICACIDANHYORIOER;CYCLE DFREEMAN 6349 £SPO FY79 <062 «254 0.000 0.000
TOTAL = 316 TECH AREA IS POLLUTION
2t ADE ——  WZB7 MSO.  FY?Q9 111 (0,000 1.021 0.000
IOTAL = 1,48 IECH _AREA IS MPIS
4046 OEVAUTOMETHTOPREFQUANANALOFBLENOEOEXPLSP PMONT ELEONE 5389 ESPD 1JUN79 «237 «070 0.000 3.000
TOTAL = «307 TECH ARZA IS LAP
4058 I MRV ‘ NlOSH K123 ESPD._ FY73 L4157 0.000 0.800 0.0080
JO0TAL =. 182 YECM _AREA IS PROPAEXR
LG62 AUTOMFGSYSF/MORTARINCRCONTAINERS PBONNETT 3162 ESPO DEC78 «126 <011 «370 6.000
TOTAL = 507 TECH ARZA IS LAP
L0B4  AUTOLARPCRNSELLOBMMNIANKCARIRIOGES —  KELISCMICK k162 ESPD  DECZA .181 L0885  ,996 0.0080
—JO0TAL = 1. 26 IECH _AR:EA _IS LARP
4G84y OPACITY/MASSEMISSIONSCORRELAT IONS JCLANCY 3404y MSO DEC78 017 010 «09 0.000
TOTAL = 121 TECH AREA IS POLLUTION
4i2h  FABOFCONTACTUATIONSYSHOUSINGS —— WMEBSTER . S74Q9 MSO.__ QOEC78 .  0.000 __,799 _0.0800 _0.000
_3!\1'!_[ = '709 TELM AO:A 1S _MEIS D— —— —————— ——
#137 AUTOLCGOFCTRLOREIGNITCLRS ODAVIS 2758 ESPO 0EC78 «079 «006 «120 o.aln
TOTAL = . 205 TECH ARZA IS LAP
LOGSYSTFORALEMMHEATmTMLUSBAL —  PSKERCHOCK 4252 ESPD  30MAYZS 387 (.000 . .032 02.000.
—3 0T AL 2 il IS CH-AREA_IS LAR S . R ——— -
4189 HIGHFFAGSTELLPROODPROCLSS HWSHARPE 2809 =D FY79 «058 C.000 . 262 « 100
TOTAL = 400 TECH. ARZA IS MPTS
> APALLINGSTON .~ hbb& MSD ~  FY?79 L2289 0.000  .068  0.080_
TQTA] — 327 tsru AREA IS RPROP&Z XD — [ R U —
4214 POLLUTIONENGRF/1983-85RZQUIREMENTS JCANAVAN 4284 ESPO 150EC77 L7116 «533 «02) 0.000
TOTAL = 1.27 TECH ARZA IS POLLUTION E
4225 REOMATERROLABATEMENTSYSY — JCARRAZZA 35k ESPO . FYZ3 . 4120 . .230_ 0,000 _.0.000
JOTAL = 35 TECH ARSA IS POLLUTION R - - _ FE S
4258 0 000 ¢€.050 0.000 0.000
TOTAL = Qe TECH ARZA IS POLLUTION
CONICOOLARROCOFHELOGPROIS — — — —— — CIANDERSON- ——— 3162 ESPO_ . {SNOVZ3 . ,.329 (,.000--08.030 0.000
— oAM= 325 JECH-AREA-ISLAP - — = O S — S —— —
4281% CONSERVATIONOFENERGYATARMYAMMOPLANTS JSHOT INSKY 3998 ESPO 22SEPT7?75 «562 .713 «010 0J.0C0
TOTAL = 1.29 TECH ARZA IS ENERGY
4285 —INTEQUIVIESTIF/SAFETYaNGRG — .—PPRICE = Se—c 3822 ESPO- . LISEPT?S 420 0.00028.000 O0.000
~JOTAL = 420 TECH ARZA-IS-SAFLTY — = S e R — . S -
428¢& EXPLOSAFESEPARATICN¢SENSITIVITYCRITERIA RRINODNER 3906 ESPO 27JAN77 581 037 055 9.000
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TOTAL = 643 TECH ARZA IS SAFETY

4251 —BLASTEFFECTSINMUNITIOMLANIEVIRONMENT— ———  PPRICE— - — - 3022 &SR0 170C¥¥6 — 156 0.006 — .080 —0.000
FOTAL———— 235 TEGHARSA—IS-SAFERY-— S -
4309 TANKAMMO120MM, PROCE SSOEV LLEMPICKI 363 ESPO FY79 L3684  Jub% 0.000 0.000
TOTAL = .88 TECH ARIA IS PROP+EXP

4340 —DHIORLERYSFALL IZATEOHGFHMNARBN——— | SIAERMAN- —— — 2166 —ESP0 —— —FEB?5— . 389 - 394— 0.003- -0.000

—FOTAL—= 483 FEOH ARTA IS PROPLENRP —— — — — — — e
«312 INJECTIONMOLDINGF /P (N:XPLOLIG BPIPER w252 ESPO DEC78 ° .166 0.000 .095 0.000
TOTAL = .261 TECH ARIA IS LAP -

4335 —TITANIUMGYROFORCOPPERMEAD———  — QpFRLMITFER—— 5745 MSG—— Fy?9 081 0.000 - .330_ 8,000

—FOTAE—w—— st FECH ARTA IS MRS S VI ————— R —
43s1 IMPNITROCPURIFPROC RBOWMAN §226 ESPO Fv77 «136  .606 0,000 0.000
TOTAL = L7462 TECH AREA IS PROPEXP

4332 FHPROVFORPOTTINGELECTRONTCASS¥FORGATOR —SPOLANSKE —— —— — 5560 -MSD AFES29 — 005 0.635 078 0.000

—FOTAL - 830E-81 TECH ARSA IS MPES— S S A —— S —
Luul  BOOYF ORMW2/MabGRENADE WFIELO w422 NSO 0EC78 .082  .231  .028 .225
TOTAL = .563 TECH AFIA IS MPTS

4955 ORTOFNITROQAARTICLESTZE SLENIS §B?2 4SPO— FY?9— 025  ,2258.000- 0.000

—TOTAL = 354 FECH ARSA IS PRIPEEXR I B
4465 CONTMIXER-ILLUNINA TCOMPANAL #CONTSYS RWOLFE v122 ESPD FY79 .086 .150 0.009 0.000
ToTAL = .236 TECH ARZIA IS PROP+cXP

Arhb2— HOBRADEAMULTI BASERRORELLANT — — — — — o \PLEMPICKI— 3637 ESRO  JULIT 332 396 0.00 5.000

—FOTAE = 528 TEGH-ARZA—I5 PROPIEXR —_— — S

W66 EVALTNTCYCLOTOLOCTOLINMELT-POURFAC CBPIPER 6164 ESPD JANTS ©335 0.00C +126 0.000
TOTAL = v 461 TEGH ARZA IS PROPSEXP

4469 —AUTOINSERTIONOFGRENADELAYERS- AMAUSCHILO— 4645 ESRO—— JANZS 025 0,000 . 326 0.000

—FOTAE—e— w0 FECH ARTA—ISAAP—— —

4474 DEHUMIDSBPROP ) £8022ZA 3241 ESPD FY79 +075  +100 0.000 0.000

TOTAL = 175 TECH ARZA IS ENERGY
38 BEVMETHFACONSOL+AUTOASSHORSHALLHINES - SLOMBARBD - 53Ld M50 - DECIT 068 1,665 <024 34000

—FOTAE - 415 JECHAREAIS AR — -
4508 PROCIMPVHTOFPRESSABLERDXCOMP SOOLLMAN 2160 ESPD 220€C77 .068 .289 0.090 15.000

TOTAL = .357 TECH AREA IS PROPSLXP
£553—AGOUSTICINSPECTEYST _DSEBASTIAN——— 3527 NSO — FYP3 067 0,000 — .028 —0.000
—FOTA—=— 95 GE-g+ FEGH-ASIA IS MRTS—
6634 MFGPROCF/OU-LGCALARMORDEFEAT INGPROP CSALLADE 2522 HSO NOVTS «262 0,000 .300 3.009
TOTAL = o562 TECH ARZA IS MPTS
6682 SIMULATIONOFANNOROMENGS — — —  WMONERML—— 3421 MS0 — DECZ8 — 170 0.0400.08000.000
—TOTAL—s AP TEGH- AREA—ISHPTS —
6683 P ONOF TUNGSTENBASEHEAVYALLOYPENETRATORF/APMUNITIONS RHULBERT . 6291 HSD MART? 146 0.000 0.000 0.000
TOTAL = 146 TECH AREA IS MPTS
6746 —DEVOFCOMRUTERATDEOMIDOFFORMORNSEZCURAFUTHETSDESTION —FLEE — 3679 NSO ARRTHS— 026 0.000 283 0.080-

’

—JoFHAE—=— 366 ——F —iswrHB—
6736 TECHREADINESSACCELTHRUCOMPUTERINTGROMFG(TRACIM) SSHART 3724 MSO 0CT76 «081 0.000 «175 0.000
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TOTAL = +256 TECH ARZA IS MWPTS

oL —— B2k 0 MSO  FYZ79 132 0,000 .043._ 0,000

IOTAL = 181 IECH - AREA IS MPIS . L
7213 HIGFSPEEDCHROMIUMPLAT INGTECHNIQUE VGRECO 5717 EWL FEB?7 +153 0.000 051 0.000
TOTAL = . 204 TECH ARZA IS MPTS
2246 SIMF EBRECCHRINGMEGAMANOLING —  JRODO __ 5737 8L GMARZS __ .058_ 0.000 _ .003 0.800
—30T4L = £1LEal S TEFHJE:‘ IS MNRIS. —
7313 170PTIMIZATIONOFSTEPTHEAOTOOLING PCASEY 5737 BNL 9IMAR?9 .061 €.000 016 0.000
TOTAL = L770E-01 TEGH AREA IS MPTS
2482 MOOIFIFEORIBBONRIFLINGGENERA SEY 5737 8ML_ QMAR?9 091 0.000_ 048 _0.080
T0TAL = 138 YECH _AR:A_IS MRIS
7724 GROUPTECHNOLOGYOFHEAPONS HGOODHEIN 5849 BHL 9HARTY .085 C.G00 0.000 0.000
ToTAL = .85GE=01 TECH AREA IS MPTS
7726 — APRLROTARYFORGEINTGLPROOTECH GEMARMFORGRES HLLIUZZI 5827_8WL MARZZ 349 0,000 . 126 . 0.003
—Y0TAL = 423 TECH-AREA-IS -MRIS I .
7727 RECYCLINGOFSCRAPGUNTUBESBYROTARYF ORGING CCALDERONE 5443 SHL MART? .221 0.000 .033 0.800
ToTAL = . 254 TECH ARZA IS MPTS
2230 MANUELCT ICHSEALS— 300 5737 BML___ GMARTT 118 _0.000 _ .822 0000
JO01AL = LA r;ru Aw 1S MPIS i+ e -
8025 ELECPROFILEREADOUTGAGEFORPONDERCATAMBERCONTROL PCASEY 5737 BuL IMARTS .069 ©€.000 .037 0.000
TOTAL = . 106 TECH ARZA IS MPTS
RI CASEY 523 _BHL 9MARZ9 066  0.000  .016_ 0.000
T0TAL—= 32062031 -TECH - ARIA IS MPIS _ B . - —
[ XXX X)) L) ap s - 88 LX) SUBSSBV B3390 8588530058333 335333%8083809883888»
IN_HOUSE = 9,958
6000 = 6.67C
LCONTIRACIS = S.3A3
OTHER AGENCY. 5,325 . -
TOTAL = 22.336__ —
DIVISION -
ESPD MSO ASD _NUC+FUZE .. _ _ _ __ BWL M#MT O R —
71062 1.545 00200 6.000  1.271 0.000 IN HOUSE
Lo 584 2.086 0,800 ___0.000_ _ 0.000 0,000  _CONTRACTS __
2.319 2.7t 04602 £.000 .350 6.600  GOCO
e B0l 325 — 0,000 G.080 0,088 0,080 OGA .
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FYeo IN MILLIONS OF OOLLARS

PN PROJECT TITLE ENGINEER ExT OV START IN M GOCO CONT 0GA
4030 AUTOMATLOMSE0: TONATCRPRODUSTIONEQUIR——  PHONTELEONE 5389 £SRD £vzs .230 020 0.000_ 0.0500.
—TOTAL—= 250 TECM-AREA-ISAAR— — — - :
4033 CAUST ICRECOVERYFRSOCIUMNITRATE SLUDGE HRICCI 2160 ESPD FYsa .153 0.000 0.000 0.000

ToTaL = .153 TECH ARZA IS PROPeEXP
4937 PROCIHPROVEF EDEXPLS——— ___ SOOLLMAN- 3717 _ESE0 £Y80 03g 206 0.000  0.000
_T0TAL-= 236 TECH ARSA-IS BRORAEXP ~ -
4061 HITROGUANLOINEPROCOPT ALITTY 4496 ESPD FYas L0635  .197 0.000 0,000

TOTAL = . 260 TECH ARZA IS PROPHCXP
4562 AUTCHFGSYSE LMCRIARING REMENTCONTAT AER. o PBONNETT- - - — 4496 ESRO— F¥Z3_ 0090000 _ .875 .0.008
CFOTAL—S a8l TEGH-ARIA IS PROPeEXR . [
48B4 OPACITY/MASSEMISS IONCORRELATION AFRIEOMAN w497 HSD FY79 .111 0.00C 0.000 9,000

TOTAL = 111 TELM ARZA IS PROP+EXP
4437 AUTONLTEOLOADINGOFCENTERCORCIGNITERS —— — - EMREZ — e W162.ESPD__ FYZ9_ . ___ .670_ _0£.00C. _0.000 _ 0.008-
_TOTAL = 670 TECH-ARIA IS PROPEEXR — . e SO
4189 HIGHFRAGSTEELPRODUCTION FROCESS WSHARPE 3762 HSO FY79 L4Gh  .6h&  0.000 200

TOTAL = 1.25 TECH ARIA IS PROPEEXP . o
4200 - TNTCRYSTALL [ZERFORLARGECALRUNITIONS——  — __ _PGONNETT .. _  __  _ LAu96 CSRO___ FY83_ 029 _0.000_0.900 0.000
—FOFAL-= - ,293E=¢1-TECH AREA IS RROASEXR : - . R - . .
%210 JETCUTTINGOFENERGET ICHATERIELS 8 STRAUSS 3016 ESPO FY8y L112  .338 0.000 0.000

TOTAL = .«50 TECH AREA IS PROPHEXP '

4225 REDWATERPOLLUT IONABAT JHZ NTSYSTEN o _JCARRAZZA 3Gk SSPO_ __EYT3______.08& _ o071  0.088. 0.000.
_T0TAL = . .1855 TSCH ARIA IS ROLLUTION R R e e
4226 ONLINCMONITORSFORWATE RPOLLUTANTS RWESTERDAHL 3749 ESPO FYao .050  .050 0.000 0.000

TOTAL = .16 . TECH ARZa IS POLLUTION -
14231 INHOUSEREUSZOFPCLLUTIONABATEOMATERS — OFREEMAN. _ . _ . 256 ESPO_ .. Y80 . ._ 088 _ _.162 0,000 . 0.000
—I0TAL-=_ .250.  _TiCW ARIA IS POLLUTION . o S .

4236 AUTOLACZJLCKETSFORCENTERC OREC HARGES ELISCHICK 4162 ESPD FYac .139  .023  .453 0.000
TOTAL = . 612 TELH ARZIA IS LAP o o N o o
2266 _MEGINSPCCTATESTEQUIPF/HAGPONERSUPPLY __ _ __ _ MHOLLEY . _ 5378 MFD _ _FYBL_ ___ .345_£.00% 0.030 £.003

~IOTAL = ... 345 JECH AREA IS FUZE . . = e = - R B
4281 COMSEFVATIONOFENERGYATARMYAHHOPLANTS JSHOT INSKY 3998 £SPO FY7s .315  .913 0.000 9.000

TOTAL = 1.23 TECH ARZIA IS ENERGY o T - o
4285 TNTSQUIVIZSTFORSAFETYNGINEERING — — . _ . PPRICE o 3022 ESPD.. . _FY76 . .4CA_0.000_ 0.000 0.000
_TOTAL = w038 TEuH ARTA _IS-SAFETY .

4288 ExXPLOSIVESAFESEPASEASITIVITYCRITERIA RRINDNER 3828 ESPD FY76 .767 (.000 0.003 0.000

TOTAL = .767  TECH AREA IS SAFETY S o
4291 BLASTCFFECTSINMUNPLANTENVIRON . PPRICE 3c22 £SFO _ FYZ6 «160. €.000 0.90C 0.000

TOTAL = + 100 Teud ARZA IS SAFLTY = e
4508 PROCESSIMPROVZOFPRESSABLERDXCOMPS SOOLLMAN 3717 ESPO FY738 sd7 2 «33¢ 0.000 0.009
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TOTAL = 506 TECH ABZA IS PROPHLXP

4312  INJEGTAOLOINGFORPRODUGT LONE XPL OSIVELDG - LMANASSAY Bluk ESPD-— — FYZ9 <153 126 8.000 0,000
FOTAL = « 279 TEGH ARZA IS LaP _— e - = S S . P

4322 DESIGN/CHEROFELECTCONTSYSFORPROOFAC WOORE MUS 3684 ASD FY7s .257  .237  .008 19.000
ToTLL = 502 TECH ARI IS MPTS o - o
431 ~IHPROVENITROGELLULOSEPURIFICATIONPRGS - - - MBLAIS 3637 €5P0— E¥P?— — o170 —<b13 0.000 0.000

- FOTAL—=— 583 TEGH ARIA IS PROP+ENP -

4498 DEVHE THFORCONSOLA AUTOASS YOFSHALLMINGS SLOMBARDO 5348 MSO FY7s .110  .106  .152 0,000
TOTAL = 392 TELM ARZA IS LAP

6736 -7 EGHREDAGCEL THROUGHCOMPUTERINT EGRATEDHFG SHART o 3721-MS0 —— - F¥?6— — +156- 0,000  +160  .025
TOTAL » . 3¢ TZCH ARZA IS MPTS - — e

6738 ULTP.A"IGH‘PLI’.UHE‘ALR"‘OVER-\PTILLERYSN:LL RPOHL 3121 MSD FY?79 o117 0.C0OC « 130 c.000
TOTAL = 297 TECH ARIA IS MPTS

4363 AMMUN IT TONFORT HE 1 26-MM TANKHA INARMAMENT — - — - — — — JMOLA 3326 £8P0 — F¥?9— 347 - ,983- 2.39% 0.000
—TOTAL-= - 3473 TEuH ABEA IS OTHER- BT — -

0462 MOOLF ISOFSDF/HULT I BAS:PROFILLANT LLIHP!CKI 3637 :SPD FY77 J3u1  .503 0,000 9.000
TOTAL = 650 TECH ARZA IS PROPEXP - - N
446G AUTOLNSERT I ONOFGRENADELAYERS- —— — ——————_ RUAUSCHILD — — - —  4B4B ESRO—  FYI8 — . 4225 o125 04000 0.000
TOTAL . 358 TEcH-ARZA IS ub ~ i e e P o . §
310 DMSORLCKYSTALLIZATIONGFHNX/ROX LSILBERMAN 2160 ESPO FY75 .278 0,000 0.000 0.000
TOTAL = 278 TEGH LREA IS PROPHEXP S
7733 - MFGORSLITRINGAREECHSEALS - — —— P gASEY- . - o 5681 BML- — F¥T§ - —  +453. £.000  0.00F 9.909

~TOFAL-= w483 - TEGH AREA- IS TS - - <

7523 CONSGFCRITHATLSFORGUNTUBES PTHORNTON 5517 BWL FY8o .236 0.000 0.000 3,000

TOTAL = . 236 TECH ARIA IS MPTS

7925 - BGREE VAGUATORGORING - —— — — — . p GASEY- e B6AL-BWL — - FY8G - — <111 0.000- 0.800 0.000

“FOTAL = — —yid1- -TEGH AREA-ES MPTS—— -« — .l

7926 HOTISCSTATICPPESS CFLGOROCOMP PTHORNTON 5517 BAL FY8a .216 0,000 0.000 0,000

TOTAL = 216 TECH ARZA IS MPTS ' o

7927 - GENOFGASEMACHSURFACES ek P CASEY. — 564 SWL— — FY83 . — .086-C.003 0.000 3.000

—TOTAL-=  — - 860E=91 TEGH ARIA-IS MRTS e S — - .

7928 ROBTI ZEDBENCHOPERS VMONTUORT 5224 SHL FYao «113 C.000 9.030 2.000

TOTAL = o113 TZCH ARZA IS MPTS '

8324 - HIGHSPEEOLBRASIVEBELTGRING — —— — P CASEY —— 5611 BNL—— FY8G— +326  9.00C 0,030 9.009

FOTAL-=—— .32 TECH ARIA IS MBIS— L

8026 A PPLSYNTHQUZNCHANTSTOGUNTUSE PTHORTON 5517 8ML FY8U <163 0.00C 0.000 0.000

TOTAL = c163 TECH ARIA IS MPTS

8047 —PASSTHRYSTEADYRESTRORTUBETURN-— P CASEY- e BeiL-BML . FYT8— +269 $.000  0.000 0.089

—FOTAL = 260 JEGH AREA IS WIS — - I SOV S, -

8357 DUALRIFLINGBROACHREMIVALSYST P CASEY 5611 BWL FY85 4215 0,000 0.000 0.009

TOTAL = \215 TECH ARZIA IS MPTS .

8055 SELVAGEGANNONCOMPSBYELECTRODERGS— — ——  TROCRILY - — — — 5747 BWk— - FY80 <152 G+000 9.000 0.000
.y 452 —— FEH—ARIA-IEMPFS— ———  — R . -

8060 IMPHFGPROCRELT OF INALINSPOFCNTUBES 6 GALLO 5453 BWHL FYso .268 0.000 0,000 0,000
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TOTAL = «2€8
81,% ESTPOULGHTHADULANKS

TEud ARZA
TOTAL = b8 e=Ca TELH ARZA
8126 LCCALFOWIERUMAMBERS(RING

TOTAL = eH8.E-C2 Toin 42223
81uv7 CRECPFCeDURUSHFORMGRT.(D IN

TOTAL = o 340 Tiud APZA
B2l2 MIT=ZRIEL HAMOLING

TOTAL = 0212
831 HALLOWCYLLUTOFFMACH

TEGH LRIC

T074L = e09uE-vi T o 2RI4
8342 KLYWAYMILLINGHALH

1s

is

Is

&3

MPTS

MPTS

MFTS

LA ]

MPT3

MPTS

P CLsey

P CASEY

P CASEY

HGOODHEIM

P CasSgy

P Casy

€11

3611

3611

5507

5611

5614

TOTAL = o b

PTG ONL 4200089828000 st o0ttt er st abssasTOTALS MILLIONS OF DOLLARS®®eearsesce-csscvese

TIiH amid IS MOTS

IN HOUSE = 3,928
$0C0 = 5.457
CONTRACTS = “s 260
OTHER BGENCY = .225
TOTAL = 19.87¢C
DIVISION
£SPD MSQO AsD NUC*FUZE IWL MeMT
~e S22~ 837 «257 «3453 SBLE ("}
LY Rg L) 0237 Le.000 Zed04
36730 522 « 008 0.000 0.000 0.000
oL 3R 229 Coule ueliLe Jed0L Ce038
136230 2.358 «L32 o345 3.502
TILH BREAS
In nQuS: CONTRACTS LICo 0GA T0Tai
2482 1.J38 1.510 «23C 5.573 Lap
3,252 237 o308 xrid 3.862 MPTS
«c22 «203 0,000 0.000 302 POLLUTION
LelTH - - - et AE S SeslT- et 1e273 SAFLTY
o3k 14937 el Ced3d 3,32 PGP EXP
038 GeliC Gedla 50032 393  FUIL
. 318 $313 0,200 0.000 1.23+  ENERGY
o307 0933 24396 .06 3.72¢ OTHES

WL

INL

AN

CLIS

WL

INL

0.000

Fys0 <088 L.{CT 2.03°
Frss «GE9 0.000 0,000
FY?9 o348 J.608C 0,000
FY50 «113 0.070 0.035
FYsd »069 ¢.00C 0.00C
FY8y 262 C.003 9.C03

0484040800080 02 0080000004008 00 0

IN HOUSE

CONTRACTS

60CU

0GA

0,000TOTAL

GeC03

g.c09

£.002

o L0

0.063

6.C02
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Fyat

IN HILLIONS OF DOLLARS
PN © PROJECT TITLE — ENGINZER  =xT oIv START  IN H  GOGCO CONT OGA
0976 _NONTOXICPRESERVATIVEFORNOOD o WSTROUKOFF o 2770-MSD. - FY80 .364  0.000 0,000 0.000
TOTAL- = 3k FECHAREA IS OFHER— —— o — .
80GC AUTOMATEDMSEDETONATORPROOLCTIONZQULP PMONTELEONE 5389 £SPOD FY71 L131 .e73 0.000 9.000
TOTAL = 604 TECH ARZA IS LAP - - T
4927 COMBINEOSCLVENTRECOVE KY/ ORYINGS=BPROP — —— . _ _EBOZZA 3241 €SP0 EY84 <118 .264 0,008 0.000
_I0TAL -=. .383 — TELH AREA..IS PROREEXP N . ST
4059 OFTCFNITROGPARTICLESSIZZ CLEWIS 5572 £SFD FY73 .226  .657 0.000 0.000
TOTAL = . 383 TEGH ARZA IS PROPeEXP T o - T
%061 MITROGUANINOINEPROCOPT. o _aLaTTY - W96 _ESPD_ _ FYBL +220 _ .700 8.008 0.000
—JO0TaL- = -0 3RG— e —JELH-ARZA IS -PROPOCXPR o - ——— = —
4052 AUTOMFGSYSF/MORT ARINCREMENTCONTAINER PBONNLTT “496 ESFD FY79 1,575 ¢.330 0.003 9.000
TOTAL = 1.56 TEGH ARZA IS LAP o T S
4137 AUTOMATEOL CADINGOFCENTERCOREIGNITERS  — . — - EMEREZ 8162 ESPO_ __ FY79. 4916  .186 0.000 0.000
~I0TAL-= — 1,40  _ TECH ARZA IS LAP . — = —_— e . — = - -
415 CONTROLDRYIHGINAUTOS3FROPNFG RMANNO 8522 £SPO Fra: .333  .219 0.030 2.000
ToTAL = .552 TECH ARIA IS PROPeEXP o T
4185 HIGHERAGSTELLPRODUCTIONPROCESS — — . . WSHARPE . . _ __ 372 MSD Fy79. .220 933 .0.C30 0.008
—I0TAL- =~ 3.36 — TECH ARZA IS METS P = . — A
©20) TNTCRYSTALLIZERFORLARGECALNUNITION PBONNETT 4486 ESFD Frao ©302 ©.000 0.000 3.000
TOTAL = . 302 TECH ARZA IS PROP+EXP - - .
4210 — JETCUTT INGOFENERGETICMATERIELS  _BSTRAUSS - 304k ESPD._ _EYB) ______ .0852 (.000 . 0.000 _0.003
—FOTAL-=-— S20E~04 TELM_AKIA_ IS PROPECXR o . o : o .
4225 REONATERPOLLUT IONABATLMZNTSYSTEN i JCARRAZZA 3544 ESPD Fr79 .160 0.009 0.000 0.000
ToTAL = . 160 TEGH AREA IS POLLUTION -
4226 ONLINLMONITOKSEORMATERPOLLUTANATS RWESTERDAHL_ 37649_ESPD__ _ FY8d _.0E& . o315 §5.000 . 0.000
—TOTAL-= 379 IGCH ARGA-IS-POLLMTION . = == F N
4231 INHOUSERZUUSEOFPOL LUT IONABA TEDMATERS DFREEMAN 4256 ESPD FY80 .272 4192 0.000 0.009
TOTAL = bl TECH AFZA IS POLLUTION o S
4266 MEGINSPECTATESTEQUIPF/MAGEOMERSUPPLY  MMOLLEY. . _§3T8.MFO _ _ _FYAD ___ _ .753. 0.008  0.008 .0.000
o .75%_ 1ECH _AREA_IS_FUZE_ — . = .. ) =
#2835 CONSERVATIONOFENERGYATARMY&MHOPLANTS JSHOT INSKY 3998 €SPD FY?5 .537  .636 0.030 3,000
TOTAL = ? 1440 TECH ARZIA IS ENERGY
4285 TNTCQUIVTESTEORSAFEIYENGRAINGERING  —  _ PPRICE. 3022 ESED___E¥76 LGbl. €.008 0.008 . 0.000
—TOTAL—=— —_ouhi _ TECH_ ARZA 1S _SAFETY- - . B — -~
%288 € XPLOSIVESAFESEPASENSITIVIIYCRITERIA RRINDER 3828 ESPOD FY76 .720 0,00 0.000 0.000
TOTAL = 720 TECH AREA IS SAFETY ‘
5298 £ VALOFNEXAMINERECYCLEONHALPB-LINE OFREEMAN - . . 256 ESFD_. FY81 JAL3 029  0.008 . 0,000
’
~-J0TAL = 32— TelH ARIA IS PROPH X2 —_—— —a— . . -
“309 AMMUNITIONFORTHE 120 MMTANKMAINARMANENT JHOLA 3.071  .917 0.000 0.000

3326 ESPO FY73
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TOTAL = 3.93 TECH ARZA IS OTHER

4328 BULKRHOPSHIARINGGONAINGR— —  000¥lE——— 5358 NSO F¥Z4 323 0.000 0.000 0.000

—TOTAL=—— 333 FEGHARIA—ISOTHER——— - _— =
4341 IMPRGVENITROCELLULO S PURIFICATIONPROC HBLALS 3637 ESPO FY77 .519  .246 0,000 0.000
TOTAL = . 765 TECH AFIA IS PROPHEXP

dred—PROCESS EMPROVEMNTSFOREOMPE e WRIGET — ———— 376k ESPO— F¥T4— o854 545 0+-009— 3,000

—FOTAL—-——— 307 TEGHAREA—ESPROPHENP e e e = S ————— S S
4508 PROCESSIMPROVEOFPRESSA3L EROXCOMPS SDOLLMAN 3717 £SPO FY7e .056 .213 0.000 9.000
TOTAL = .263 TECH AREA IS PROPSXP

6746 — D EVORCONPUTRATOE DHEDOF FORHORNSFEACURAFUTHAT SDSGN——FLEE—— —— 3678 MSO—— 4157 5+0600— 0+000-—0+000-

—FOTAL—e— 157 TEGH-ARSAIS-MRIS B — — :
6738 ULTRAHIGHSPEEOMET ALRE FOVERART ILLERYSHELL RPOHL 3121 MsD FY79 .057 ©€.000 0,000 0.080
TOTAL = .570E=01 FECH AREA IS MPTS o o

272a—GROUPTESHNOL DG YOFNEAPONS — SR HGOODMEIM— — —— 5863 8HL-—  F¥73 ——— — 4224 0,000 0+800- 5.003

—FOTAL e 226 — — FEGH-ARZA—ES HRTS — = . = = -

7916 APPLOFL ONCOSTMANDRELMATLS HGOOOHEIN 5869 BWL FY79 .168 €.000 0.000 0.000
TOTAL = . 166 TECH ARZA IS HPTS : o ’

7825 — BOREEVAGULTIRBORING — PCASEV—- 5611 ML . FY80 _— 268 .00 - 0.€03_.0.080

FOTAL - Bhd——— TEGHARIAIS MPES . _ N o m T SR

7927 GENOF BASEMACHSURFACES PCASEY 5611 BHL Frao .137 €.000 0.000 35.000
ToTaL = 137 TECH ARZA IS MPTS ‘ o )

7928 ROATIZEOBNGHOPRS B VHONTUORT ~ B224-8WL —— FY86—  — 267 8.000 -0.008 -3.000

—FOTA—e 287 TEGH-ARZA—IS-HPTS—— - —— - - - S - .
7948 ESTABCUTTINGFLUIOCNTLSYST anL FYsy .163 (.006 0.000 0.000
TOTAL = 163 TECH ARZA IS MPTS

935 —HEGGUIDEFORILASTONERICSEALS— . S Fyei— 085 0.000. 0+000 3.000-

—FOTAL e 65 0E— 8+ FEOHARIA—ISHPES——— e — = e AR e
8034 MFGSHCPFLOORFEEDBACKSYS anL Fya1 .296 0,000 0.000 0.000
TOTAL = .296 TECH AREA IS MPTS

8835 — G OATTUBESUPRGRTSLEEVESHABEADINGHATAS — - o BML——  F¥81—— — 200 0.300 - 0.090— 0.009

—TOTM e 20— TEGH ARIA-ISMAFS— S B P . - ,
8162 APPLOFOWDERMETALF ORGE TOWPNSSOMPS PTHORNTON 5249 BHL Fras .163 ©.000 0.000 3.000
ToTaL = 163 TECH ARZA IS MPTS

8103 HIGHVELOCITYMECHIAG HGOODHEIM— 5843 8WL — — F¥8L— 068 0+6a0--0.096 -0.003

—TOTAL—=— — 68EE~OL TEGH AREAIS MRS — : S v :
8105 ESTROUGHTHDBLANKS P CASEY 5611 BWL Frso .307 0.C02 0.000 0.000
TOTAL = . 367 TECH ARZA IS MPTS

8166 —L GOAL FONDERCHANBERBORING — — ACASEY— — —  Beii BAL—  FY88— — 159 —.000—0.000 -3.009

—FOTAL—=—— —— (453 TECH-ARIA—IS MATS — - .

8107 CREEPFEEDCRUSHFORMGRINOIND PCASEY 5611 BHL FY79 .073 £.000 0.000 9.000
TOTAL = .730E-G1 TECH AREA IS MPTS ’
8446 — SQUEEZEGASTOFGANNONGOMAS— - 4pOWES — — G443 BWk—  FY84 - ,280- 4+000— 0,000 - 0.060

TOTAL & 280 FECH ARZA—IS MATS—— . S — S

8119 DIMSTABILITYOFVIBRATORYENERGY RFARRARA 5507 9NL Fysy «099 0.000 0.0303 0.000
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TOTAL = «99LE-L 1 TEuM LRI4 IS MPTS
B2 —AFPLOFADATRIVaCONTALLIILN

IOTAL & . o226 TECH Abia IS-MRTS

8135 2NOCRUE RNFGFORMPN SC 01PS

ToTeL = L750  TEcH ARza Is weTs
8336 L HPYD IHPUL SERROGHRS FORNYORAUL TCSIMILATORS

RHEINHART

—TFOTAL-=

8151 PORTABLLENGRAVINGSYS

-oB00E=01 TECH ARiA 1S MRTS -
VHONTUORT

TOTAL =

e8uif-t1 TELW ARIA IS MPTS

8152 I KPYDINODCS TRAIGHIMERSEURCURLHIUNPLTS TPOCHILY

—J0TAL =

JECH-AREA - IS MRTS

- «284
8153 IMPVOGUNTUIEHTCAPFORROTARYFORG FHEISER

TOTAL =

Bi64  QLSTRMBUTLONC

~FOTAL =

. 336 TZCH AREA IS WPTS
: GANDERSON

Feohhiea-15-KETS

— 337
831 HOLLOWCYLCUTOFFNACH P CASEY

TOTAL =

164 TECH ARZA IS MPTS

5872 8w FYss .225 000G . G.030_ 3.000

JuL Frat L7508 2000 9.039 2.000

3uL Fysy .Ge0 £.00° £.000 3.000
522¢ BuL FYss .08k C.000 0.000 9.000
5717 oL FYsy .250 C€.COC. 2.088 0.008
5869 L FYst +336 (.000 0.000 0.000
5719 8L Fyai .337 £.000 0.000 0.008

5611 BWL

Fysd «1€4 C.CO0C 0.030 2J.000

2002008050000 000520-8TOTALS MILLIONS OF DOLLARS 900000020250 0008800005088080000000s000000s00000s

IN HOUSE = 17.275
" goco = - 6.522 I S
o CONTRACTS = 0.008
B OTHER A4GENCY = 0.620
. o ToTAL = 23.797 ) ) ) T
o DIVISION )
€SPD #SD T aso T NUCHFUZE TTeML wemTD o - o
—_— 40,202 e 3084 G.uls .759 $.213 5.560 . IN HOUSE
5,589 333 G008 .000 G.000 0.000  CONTRACTS - -
 _g.o00 _ _s.000 . 0,200 0.000 0.080. _3.000 . GOCG
T a.00¢ 4.000 T G.008 “Te.a80 £.000 O0GA
13793 2,036 2.000 759 5.213 0.000TOTAL
) . TESH AREAS
I HOUSE CONTRACTS Goco 054 ToTAL
24848 131 Ged00 c.00¢ heib2 LAP
— R 333 Ve it 6060 6.560 - WPTS -
596 507 0,000 0.800 1,003 POLLUTION
S G - SR W+ - 6009% 1e161 - SAFETY— .. - —
2,189 2.21 3,200 ¢.00¢ 4.306  PROPHEXP
— P8 3 — — e 48D §.000 759 FUZE
<537 634 Betdd 0.000 10271 ENERGY
e Y e 9,530 .698 4,655  OTHER
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cemccccccaccccecsncncmansanen- cosssvacenceccssccsarcnrscacscca [CHSL HiTrecocrcrcacasccccsccsescnssscccncrsacnracsscaanans

Fye2 IN MILLIONS OF DOLLARS

PN PROJECT TITLE

ENGINEER EXT DIV START INH GOCO CONT 0GA

I R L A R S R

E4—IS—RROP4EXA

§802ZA  — 32k ESDP - FYBQ A2Z3 0.000 0.000- $.000

—FOTAL = — 423 —— TJECHAR.
4033 CAUSTICRECOVERYFRSOCIUMNITRATESLUDGE

HRICCI 2160 ESPD Fyso «286 0.000 0.000 0.000

TOTAL = «286 TECH AREA IS PROP¢EXP
dedod  NITRG 80— .94k 0.008 - 0.003 0.000.
I0TAL= -V TECH-AREA—IS PRORLEXD.

4062 AUTOMFGSY SF/HOTARINCREKE NTCONTAINER

PBONNETT k496 ESPO FY79 1.439 0.000 0.000 0.000

TOTAL = 1.44 TECH ARZA IS LAP
4074 EXPLOSIVEDUSTHAZARDSINMUNITIONSALANIS — RRINOMER 4469 ESRO £Y80 322 0,000 0.003 0.000
Ye'll_ = 322 JECH-AREA-LS sl:;u
4378 UPGRAGEMELTPOURSAFETY /READINESS/PROD PSKERCHOCK 4252 ESPD FYs2 «875 0.000 0,000 0.000

TOTAL = «875 TECH ARZA IS PROP¢EXP
DL SR el Kb vod vol amie s dkbaedh

NOERSON— 5839 ESPD— FY80 5633 0.000 0.0000.000-

IS IAL = £33 JECH - ARZA IS PROPREXR

4138 EQUIPF/AUTOPROCOFADDITIVELINER RHAND 2756 ESPO Frysz «379 0.000 0.000 D0.000
TOTAL = «379 TECH AREA IS LAP

Adlhs CONILORYIN MEG RMANNG. £522 ESPD £Y82 2722 _0.000 0.808 0.008
JOIAL = 272 IECHAREA IS PROPEXR

4189 HIGHFKAGSTEELPRODUCTIONPRCCESS

WSHARPE 3742 MSO FY79 +433 0.000 0.000 0.000

TOTAL = 493 TECH ARIA IS MPTS
£22i - CNERLY .-

£ A 1S RPOLLUTION

JKOWSKT 3244 ESPD FYs2  ,229 0.00C 0.000 0.000

8227 DISPOSALOF“ASTENATERTREATHENTSLUDGE OCOLITTYI 354k ESPD Fy8z2 +43% 0.000 ©0.000 O0.000
TOTAL = 431 TECH AREA IS POLLUTION
LCEQPINKY & g __0.000 . 0.000

JOIAL = 374 IECH ARSA IS POLLUTION B
©234 INHOUSEREUSEOFPOLLUTIONABATEDWATERS DFREEMAN %256 ESPD Frag «303 ©€.000 0.000 0,009
TOTAL = «303 TECH AREA IS POLLUTION

4237  CONTINTEROCENGINEERING RMOLEE. 4122 ESPD FYZ3 354 0.000 £.000 _0.000
_TO0TAL = 354 TECH _AREA 1S PROPEEXP

42514 AUTOMFGOFOELAYASSYF /M549 LWEINER 5538 ESFOD FYs82 «993 0.000 0.000 0.000
TOTAL = «993 TECH AREA IS LAP

2253 PACK/UNPACKMORTAREROPCHARGES === OANQERSOM. = 462h €SPD  Fysn = .61k 0,000 08.000_ 0.000

—JOTAL—= <61 3 c S

4267 IMPROVEOPROCFORGRANUL ARCOMP3 L SOTSKXY 2160 ESPO FY75 « 757 0.000 0.003 ©O. 000

TOTAL = o757 TECH ARZA IS PROP+EXP
4284 - CONSCRVATIONCFENERGYATARMYAMMORLANTS

JSHOTINSKY

- J0TAL ——1.6%—  TECH ARIA IS ENCROY
4285 'l'NTEQUIVTLSTFORSAFETYENGIhEERING

3998 ESPD _ FY?5 1,690  0.000  0.800  0.000-

PPRICE 3022 EsPD FY76 .251 0.000 0.000 0.000
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TOTAL = .251 TECH ARZA IS SAFETY
4231 BLASTEFFECTSINHUNALANTENV-IRONHENT — —  PPRICE 3322 6SP0  F¥Z6 359 [.000 0.280 0.003
—FOT M 355 TEEH ARTA— IS5 SAFETF —_ ~ ~ —
4295 TERTIARYTREATHENT 8JACKSON %488 ESPD FYsz .152 0.000 0.00C 9.000
TOTAL = ‘152 TECH AREA IS POLLUTION
4258 — £ DALOFHEXAHENERECYCLE ONHAAPS~L INE —DFREEMAN - ———— 4356 £5P0— F¥42— 395 0,000 —0.030—0.000 -
—FOThb—e——— 333 — FEGH-ARCA IS PROALEXA — : = .
4303 AMMUNITIONFORTHE12GNMTANKMAUNARMAMENT JMOL A 3320 ESPO FYr9 3,948 0,000 0.000 0.000
TOTAL = 3.95 TECH ARZA IS OTHER
4344 —DEVINIT FMAUTORROOFCRLAPHESZHENEDISASYST—— LHEINER— — 6536 ESP0—— F¥26— 466 0+803—2.030 0000
IO 66— FEGHAREA—I5—LAR — —
4318 NITRATEESTERSENVIRCNMENTIMPACT RRINDNER 5119 ESPD Fys2 .218 0.000 ©.000 0,000

TOTAL = 0218 TECH ARZA IS POLLUTION
436 —DEVAUTOPRODEGUIPFASEALNSS ————————————————————— PHONTELEONE— 5389 5P — F¥82—— 672 —6+000—0+. 0030083

—FoFAt—e—————— 672 — —FEGHARIAIS AP — -

4369 IMPVOPRGJCAVITYSURFAC: B 0GUSTAD 2522 MSD Fra2 «557 0.000 0,000 0,000
TOTAL = 557 TECH AREA IS HPTS
CALTAGIRONE ——  S349 ESRO F¥$2 197 4,000 08.003 —0.000—
—FOTAL e 497 FECHAFEAIS-SAFETY :
4385 CENTERCOREIGNITER ELISCHICK 4162 ESPD FYs2 542 0,000 9.000 0,002
TOTAL = TECH ARIA IS LAP
%MS!&%M&O&E&ME&S&MG&-}W ——  RMANNO——— — §522-E5P0— FY82— 166 0.0800.003 0.800—
—FOTh—s——166—F £4—I5-PROPIERD —— .
w404 I MPVDRECOFACETICACIOINRDXNFG D IWETSMAN 3859 ESPD Fys2 <250 0,000 0.000 0,000
TOTAL = .250 TECH ARZA IS PROPHEXP
Lo —INAVOYEILOORMMNk— ——  RCOLOSTEIN — ——  $622 €SP0 FY82 665 0.800 8.000 0.000
—FOTA e 655 FEGH—AREA— IS PROALEXRR =
4422 L /APROTOEQUIPCOMBEFFECTSHUN JSMARZ $727 ESPD FY82 1.162 0,000 0.000 0.000
TOTAL = 1.16 TECH AREA IS LAP
4420 — FMRRSHEAUSEORCOMAVAILCONRSORNGHTEAUIA —  OANDERSON—— 4626 §SP0— Y82 379 0,040 0.00008.800
—FoTAL—=— 3797 REA—IS—SARET¥ -
4445 DETONATERNASTETREATMENT 0COLITTI 3564 ESPD Fys2 <428 0.000 0,000 0,000
TOTAL = 428 TECH APSA IS POLLUTION
dpiet oA OVALREMISS SONABATENE NT JCARRAZZA-— §349 GSPO_— FY82 418 (.000 0.000 9,883
—IOTAM= 448 TECH AREA- IS POLLUTION =
W49 PROCIMPROVEHENTFORCOMPCS HRICCI 3760 ESPD FY?8 +531 C.000 0.000 0,000
TOTAL = +531 TEGH AREA IS PROPEXP
4452 —RERROCESSALUGOENILEXRL LHONABLEN — 3239 £SP0 EY82 278 0.500— 0,000 _0.000
—FOTAL—=—— 278 TEGH-—ARIA L 5—PROPIEXR . N
4453 DETPRPAGATIONAVOIDF/ENERGETICHATLS ESPO Fys2 .201 0.000 0,000 0.000
TOTAL = . 201 TECH AREA IS SAFETY
4432 — WATERGELUGSYSAAPLINNUNPLANTG — —————— — — RAINONER—  —  $349-ESR0— F¥82— .303 0,000 0.000- 0.000
—FOTA s 303 ——— FEGH-AREA— IS5 POLMITION — —
7730 MFGCFSPLITRINGBREECHSEALS PCASEY 5611 8WL FY79 .106 0,000 0.000 0.000
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TOTAL = 0106 TECH ARZA IS HPTS
O.COMR PINORNION 5647 BKL — FY80— __.290.0.080._0,000._.0.000.
TOTAL = 290 — —JECH-AREA IS NRTS ~
802% HIGHSPEEDABRASIVEBELTGRIND PCASEY 5611 8WL Fyso +1408 C.000 0,030 0.000
TOTAL = LY TECH AREA IS MPTS
8350 RECYCLEGFESCRARTUBSSBYESR YCOLANGELD §547 gul FY82 264 0.800 6.000 0.003.
894 JIECH ID:A Ts ungc . s -0
8062 RAPIDINTERNALTHRE DING JRODO 5946 BWL Fy8o «338 0.000 0.000 0.000
TOTAL = 338 TECH AREA IS MPTS
8102 DOKMIERMETALLURGYECRGHENS COMPS. PINORION %4129 38ul FYS81 131 C.080 0.003. 0.000
IO0TAL = 133 JECH-AREZA_IS NPIS U,
8103 HIGHVELOCITYMACHINING HGOOOHEIN 5507 BwL FY82 «036 0.000 0.0%0 0.000
TOTAL = ¢« 360E-C1 TECH AREA [S MPTS
8406 LGCALFOMODERCHANBE RBCRING GCONLON 5641 3Kl FYBd 071 0,000 0,030 __0,.000
—I0TAL-=— 73 0Ee0l JECM_ARZA_IS MPIS T
8117 SHAPEGCASTINGSOFESRSTEL VCOLANGELO 5517 BWL FY82 +204 0.000 0.000 0.000
TOTAL = o204 TECH AREA IS MPTS
TABLZENGRAVINGSYS YMONTUORY .~ 5224 8ML  FY81 === o168 _ (.000 _0.000_ . 3.080
—JOTAL = .168  TJELH ARIA IS MPIS — - —
8237 CARRIERHOUSINDMACHININGOFFIVCTHOLES RDEMEO 5737 BWL Fv82 «10% C,000 02.003 O.000

TOTAL = 101 TECH ARZIA IS MPTS
£238 JO0RINGBRECCHRINGLUGS. —

—AMAKEULENKOD 5614 A9Wl  FYR2 . 200 0.000 0.000 _3.000

—J0TAL = 200 IECH_ARZA_IS HDIS‘A_, [ [ R P
823¢ IMPVOMACHININGOFRAILS GCONL ON 5737 BWL Fys2 .250 0.000 0.000 0.C00
ToTAL = . 256 TECH ARZA IS MPTS

2241 COMPUTERDIAGACONTLEORIOREGUIDANCE MSULLIVAN 5542 SMl FY82 2303 _0.000 0.000 0,000
SI0TAL- = . W 33— _TECH ARZA IS _MPIS . — VA S p— S S
8242 DUALPRESSSTRAIGHTENINGGUNTUSE RFARRARA 5507 8NL FYs2 .118 €.000 .00 0.000
TOTAL = . 118 TECH a2RZA IS MPTS

8243 COMPUTRCCHILFORELECIRODZEOSIIONSYS . _TPOCHILY_ . 5187 3ulL Fyaz 296 0.000_ 0.000 0.000
SJOTAL-= .29 _TECH AREA_IS MPIS_ N e
8264 OPTHEATTRI ATHZNTOFRGTARYFORGEDTUBES CCALDERONE 4179 8WL Frsz .286 C.000 0.000 0.008
TOTAL = 266 TECH ARZA IS MPTS

8245 ARPLOFEXOSIONRESI STLCCHROMIUMPLATE - _ GO®ANDREA .. 5003 BML . FYA2  .237 0.000 0,000 0.000
_TOTAL = . .237__ . _TECH AREA IS MPTS . _ ___ ___. . - S .
8246 GASCHECKSEATFINISHING CLAROSS 5590 BWL FYsz .151 0.000 0.002 0.008
ToTAL = . 151 TEGH ARzA IS MPTS S

£252  INDUCTIONHEATINGOFVARYINGOIAPREEORM  _DCONCOROIA 5872 Bl FYR2  ,237 (.000 .0.G00_.0.00G

_YOTAL = _,237___Tiyd ARIA IS_MPIS . B I — I

8253 MACHT OOLOYNMEASADIAG RWHARTON 5872 BWL Fraz .187 0,000 0.000 ©.000
TOTAL = .187 TECH ARZA IS MPTS )
8255 IMAVOM GPROCFORFIRECNILREG . . _ BROSE ... ___ 5611 BHL ..__ FY82 .. __ 4257_.0.000 0.000 .0.000

_I0TAL = 287 TECH AREA IS MPTS_— . o G =

8341 HALLOWCYCLCUTOFFHAGH JRODD 5966 WL FYso .600 C.000 0.003 0.003
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TOTAL = -1 TZCH ARZIA IS MPTS

l.l...l..“l.l‘ll‘ll“‘.‘.’lllCl.‘l...“.‘.l.llto"’ALs HILLIONS DF OOLLARS..‘-"0'.‘.lll...."'.....’l.l...‘Q......".'l..'J

IN HOUSE = 29.256
GOCO = 0.009
CONTRACTS = 3.00¢C
OTHER AGENCY = 8.000
ToTAL = 23.256
DIVISION
E3PD MSD ASD NUG+FUZE BHL MMTD
e 234208 Gt 0 ——— —0e8E8 - 4eIGB— —— 4o 068 — IN HOUSE - o o o .
Leige o000 04600 0000 3.000 0.000 CONTRACTS
S 7. S—. VTV P S T v T S— 8068~ — - 04036 - 0. 680—-GOCO——
Leuls 0.00C 2o 49 24000 04006 0.000 OGA
—— 23,288 B 33— 0836 - — 40— 0 BOOTOFAL— e — o o e
e IECH AREAS— —
IH-—HOUSE CONIRACTS L0500 OGA I0TAL
€. 724 0.v30 £.900 g.0c3 5,72+ LAP '
e B B8R . B — 0,090 6. 887 MRTS
2,861 .000 0. 306 G.0te 2.861  POLLUTION
:"AD' ﬂvgeﬂ 0..40380 8..000 1.7208 SAFEIY
7eu37 04566 34500 04060 7.437  PROP+EXP
& 609 0 G 800 0,080 0+3G0 FUIE— - - .
14690 04000 0. 000 8,060 1.69G  ENERGY

BBl Gl G B 00O — — 3,948 OTHER— - — S
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126476 1BLASTENV IR (APPLTECH) JANT6/JANTOJUNTE/JUNT 6 E
126476 28LASTSUPPRESSTON JANTG6/JANTOJULT6/JULTS E
126476 IFRAGERVIR JARY6/7JANT6DETT6/0ECT E
126476 QFRAGSUPPRESSIHN JANT6/JANTODECT6/DEC TS E
ROU CODATR o “JANTE7JaRNTO0LTTT/JANTS 3
126476 osrRUcTURALREsooNSE JANT6/JANTOODECT6/DECT S E
RY “JANTE7IANTEMARTE/RARTE ™ ~— €
126476 2L INERS JANT6/JANTOMARTT/MART T E
H 1Y) SUTICITIES I T JANTE/7JANTESEPT6/DECTS E
126476 ~REHABIL11A710~~REPAIR JANT6/JANTOSEPTH/DECT S E
T264 E T"JANTB7JANTGSEPT6/DECT 6 T E
126476 1PLANTSTUQY {QPFRAPPLS) DECT76/0ECT60CTT6/0CTTe £
TI6%TE ZECURRAL WARTS/HARTSDECTS/DECTE ™ E
126476 3APPLANAL MARTS/MARTSSEPTT/MARTY £
2647 CPARTPLANS (WUBK] "JUCTE70ULT6JULT6/JULTE €
126476 2PREPDRAF ¢ AUGT6/SEPTOMAYTT/MAYTT €
125378 IREVIERORAFY JUNTT/AUGTTIULTT/AUGTTY " E
126476 ASAFETYAPPYSUBNISSION SEP77/SEPTT0CTTT/0CTTY E
2% 4 DECT6/DECTSJUNTT/ZAUGTT T E
126477 20SONGROUP1SHIFLD DEC76/0ECT6JUNTT/SEPTY E
126477 1PRE (3 PORTENGRT ~ FEBT7/FEBTTJUNTT/FEBTS E
400071 STUUYOF AVAILTECHeEQUIPFORDETPROD NOV72/NOVTRJUNTI/JUNT 3 E
%0 ’ P TECANIG QUIP  MART3IZMART3JUNT&ZJUNT4 E
40007374 EVALUATECONCEPTPROOFMODELS AUGT73/AUGTIDECTA/DECT4 3
g ouTT ] 4 UGT67AU676JULTB/MART 8 (ADD) E
400074477 LOPELETW/PAL13nSHIPSTORECTEST MART9/MARTIDECEC/ (OEL) E
w00 ) NTRA FEBIS/JANTSAUGTS/0ECTS 1k
400076 DEVELOPSYSTEMCONCEPT JANT6/JANTOAPRT6/NOV T E
s oTOTYRPECON T SEPTS7JUNTODECTS/RAYTE (ADD) €
400076 APPVSYSTEMCONCEPT (OEL) E
FVOVTS APPVCUNCERY NOVTS7HAYTEAPRT67RAY s —E
400076 oEsxGprL TLINF APRT6/JUNT60CTT6/0ECT6 3
403076 APF T T JULTE/HARTTOCTT6/MARTY E
400076 PREPAREsCoPEOFUORK(PHASE!) __ SEP76/SEPYSDECT6/DECT6 (ADD) E
) JULTB/  DECYB7  (DEL) E
40007677 BU!EDP]LOTLINE 0CcT767 MARTS (OEL) E
v H MARTE0CTTY TE
40007770 AppVOESIGy JULT6/MARTTOCT76/MARTT (ADD) E
- - E i CYT870CTTOSMARTT/RARTYTADDY E
400077 AwAROCONTRACT (PHASE]) JUNTS (DEL) E
P P PYTRARTSZHARTETAUD) E
40007778479 FAB*TESTAUTOINSPCTEQUIPFOREMPTYCUPS MARTB/MAR7ESEPSBO/ (ADO) E
4 A EPYTINERTE7 YTIROUT~
400077478479 FABSTESTAUTQINSPCTFORASSEMBOEY MAR78/ApRTI0EC80/ (ADD) E
OCTTT7ROVITRARTY7—  (DELY E

400077

e 70y
400077478

i .
400078
400078
400078
400078
000070.
400070'

400077478079 FABSTESTAUTOPKB4PACKEQU]IP MART9/ SEPBO/ (DEL) E
) 34 0 € K] PRT87 — (DELT E
400077078¢79 LOADSEALTESTHATMELTSEALDET®REVEDP  APR78/ FEBBO/ (DEL) E
TTURMOL 7
CoNOMETERACCURL IFE+H2UTESTOF 1oWABALL oCT77/ oCT78/ (DEL) E
oLe OVYB7SEFTESEPS T E
FABe TESTAUTODE T ACQUERMECHANTSM SEP77/SEP7TMARSO/ (DEL) E
Y 13 EPTT75Ep
REVISEPILOTLINFOESIGN SEPT8/ FEBT9 (DEL) E
RAUT [OHASEZ]T
TEST*0EBUG APRT8/ AUGTS/ (OEL) E
TTRA DELY E
ACCEPTTEST AUST8/ SEP78/ (DEL) E
3 CSTNG Y ECT E
SHIPOINSTALLATARRADCOM SEPT8/ MARTY/ {OEL) E
3 A APRYY7 K
PROTOTYPETECHDATAPACK SEPT8/ ocT8/ (DEL) €
U -] .
FABSTESTIMPVDMACHUNLOADe TRAYDEVICE  SEPT7/ DUL;n/ {OEL) E
PRY97 — WAR
APRT9/APRTISEPSL/ (ADD) €
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400079,8us81 FINALREPORT/TDP




001

400080 FINALREPORT ) T AUGTY/ NOVT9/ (DEL) €
400080,81 SYSTEMINTEGRATTION MARBO/ MAR81/ (ADD) E
¥ ERINGATCURACY — — —  ——FEBTIZFEBTIAPREU/MARSYIADO ) £
400077 FINAL30IRPT SEPBO/ tabdD) E
400078 FINRCIVIRPY SEFSO7— TADDT &
400079 FINAL3OIRPT DEC8O/ tADD) E
SUOUEU FINALIUTRPT JUNST7 (AVUTE
400081 OVERALLPRQJF INAL30)RPT SEP81/ (ADD) E
V07T RECEIPTUFFURDS JANTS7 —  JANT97 E
400779 ENGINEERI\GDESTON JANTI/ ApRT9/ 3
T EMENT i MART97 JUNTS7 E
400779 50PPREPARATION MAYT9/ JUNT9/ E
Y1 0 JUNTY7 JUCTI7 E
400779,80 EQUIPOPERATION AUBT9/ FEBBO/ €
30078 REVALUATION — —  _OCTYy7 — FEBBO/
400780 ECQNOMXCEVALUATIQN JANBO/ FEB8O/ E
400780 DESTONREVIEW ™ FEBBO7 — APRSO/ T F
400780 PREPAREF INALENR INEERINGREPORT FEBBO/ APRBO/ €
3 T OCTT37pCTTI €
400974 PRCYSYSTCONCEP TCOMP+APPYVD SEP73/SEPT3INOVT3I/NOVTI E
NT MAYB1/ “JUNBL17- TR

423680 DELTOPAFINALTECHRPT SEP81/ E
T € EOPWORK ——— —  NOVT3/NOVTIJANTEZJANT& — 13
400974 PREPARESCOPESOFWORKFORTASKS) 9243 NOVT3/NOVTIMARTA/MART 4 (ADD) E
“00 CODECTSION ——— —JANTS&ZJANTAFEBT4/FEBT €
400974 MODIF YSCOPEOF WORK FEBT4/FEBTAMARTA/MART & 13
- FEBY&7 JUNTS/ - (DELY E

400974 AWARDCONTRACTFnRTASK] FEBTA/FEBT40CTT4/NgV74(ADD) £
¢ F ——JULYS7JUNTNSEPTE7SEPT& (ADDT E
400974 PROTOTVPEQESXGNSUBM!TTED AUGTA/ SEPT4/ (DEL) €
EPT&7SEPTAJULTSZJUNTS(ADD) "€

400974 PRDTOTVPEDESXGNAPPVD SEPT4/ ocT74/ {DEL) E
[} BUILHPROTAEQUIP OCT7&7 — MAYTS/ — IDEL) E
400974 TESTPROTOEGQUIP MAYTS/ JUNTS/ (OEL) E
409 : ONASSYLINE —  JUNTS7 — AUSTS7 T0EL) E
400974 TEST*EVALUATEPROTOEGUIP AUGTS/ DEC7S/ tDEL) E
a7 'Y4 JUNTS/~ — ~(DELY €
400914-15 OSGVFAB«TESTPRNTOEQUIPFORTASK2 JULTS/JUNTSNOVTT/ZJUNT B (ADD) €
a0 — T OCTT&4/NOVYAFEBTB/0CT79(ADD)I E
409914.15.15 INSTALLCOMPLETF NOVT7/ DECT1/ (DEL) E
4 —DECTT7JANTSJANTS/AUGTB (ADD)E
t0097o.1s-16 ALLWORKCOMPLETF JANTB/DECY8MARTB/FERS8Q (ADD) €
$gTeTS DSGNREQUTP DECT27DECT2SERT3ZAUGTI— E
401273 PRCLUREEQUTP JUNT3I/NOVYIJUNTA/FEBTS £
I3 TLOING MARTEZIANTSIUNT47NQVTS E
401273 INSTALLEQyIP JUNT4/0CTT6SEPT4/FEBTS £
P OSANZL—FEBTI/FEBTIDECTA/FERTSE " 3
401275 RCPTOF ADOFUND NA/NA  MARTS5/MARTs £
40727 INSTALEEQUIP JULTS7FEBTOOECTS/DECT S E
401275 DEBUGSYST SEP76/SEPT6SEPTT/NOVTS(ADD) E
¥0 RTY SEP767AUGT8AUGTI/DECTT (ADD) E
401275 EVALSYST (LIVE) DEC79/ DECT9/ (DEL) €
40127 P TTERTA ~JANTS7JANTIOECTT/MAYBQ (ADD) £
401275 HAZARDSANALYSTS FEBY6/FEB76JUNT6/JUNBO E
401273 suntiriney DECT97- — —MART9/— ~ (DELT E
401275 FINALRPT APRT6/APRTEOJUNT 6/ JUNBD E
402877 CORUSTOYIESEMMMAZBIPROT — —  —  —OCTT770CTI7TJUNTO/ M
402479 PREPSCUPE oF wQR% AYGTB/AUGTE8SEPTB/MARTS M
4U2STY T RECERVE OCT78/DECYB0CTT8/DECTS L]
402479 AdARDCONT APR79/APRYISEP79/SEPT9 M
~FEBT97 " ApPRT9/ - (oELT™™

402479 MAKEDETAL DWGS+«SPECS SEPT9/SEPTIJUNBO/ M
§02%7 EWONGE+SPEES —FEBBO/FEBAOJULBO/ M
402479 BUILOPROTO+DERLGG JuLaos FEBBY/ M
402 ePTOFPROTO — " FEBS17" JUNB1/— M
402479 PREFTDP MaY8l/ AUGBY/ ]
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404176 BUTLDEUUIp (oMM yPRDRWEIGHF ILLHISPUSC

402479 REVIEWTDP ayéal/ SEP81/

403380 OETTHERMALDECO“PDSGNPAR JANBO/FEBROAPRBO/APRBY

T RPAR F3 TCATID ~ WARBO/APRgOJUNBO/

403380 SUROF INOUSTRIALEQUIP ApRBO/APRAOJUNEBD/

¥ CRIT JUNBO/ ™ “DCTBO/

403380 USGNPILOTPLANT Jutkgo/ ocT80/

YUIIBU PRTCJIPHYSTQVPT oCT807 — pCT80/ .
403380 PRCJF ISCALCOMPL NOVBO0/ NOV80/

403380  PROJCLOSEQUY “JANBY/ “JAN81/

404171 ESTABEYYIPDSGNPREPSCOPE INTGW/AUTOL INEAPRT2/JANT2SEPT2/JUNT &
SORTTT 75+ 76 AWARUCUNTRACT (AOMMIBIMM) — T JUNT2/0CT?75JUNT2/MART 6
,404171 TESTPROTOATCONTRACIOR(ooMM) FEBY3/ MaR73/ (DEL)
T TCATINNS (B1RAF) — T T TMART3/T T CAPRT3Y/ T T(DEL) T
404176 xhsTALLPuoronrnoc01ooHu) APRT3/ MAYT73/ {DEL)
A0alTs GiMpD +EVALRESULTS (o 0MMY JUNT3/ JULT73/JaNBO(DEL)
L4047 APPRUVEF INALREFORT (60MMeBIMM) AUGT3/ AUGTI/ {DEL)
3 ETOPT6AMMY T "SEP73/ ‘0CT?73/ T IDEL)
40417a FINALIZETDP (814M) ocTr3/ NOVY3/ (DEL)
,A04TT53 76 DSGREQUIP (60 MM JUNT2/MART6SERT2/ ~ ~ TIDEL)
40417570 CONCEPT/0SGNEGUIP (60MMag 1 MM} APR76/MARTODECTT/JULTA{ADD)

NOVT?7/DECTTJANTS/MAYTQ (ADDY

404178 AMENDCOthACTrnnauILOREMAXNSTASPACKO JANT8/JANTBIUNTBZYyL T8 (ADD)
404178 BUTUURERA{RPROYOSTASPACKOUT — JULT8/JULT8JULBOZ  ~  “TADDY
404178 TES TPROTOSTASATMAAP AUGBO/ SEP8O/ (ADD)
§04T17E FIKACTZE Yop JuLaos SEPBO/” ‘(ADD}
404679 RECEIPTOFFUNDS JUNTS/JUNTIJUNTI/YUNT S
¥04679  PRCIECTPREPARATION “JUNT9/JUNTIJULT9/JULTS
404679 INITAUTQANALEQUIPMENTCONCERPTS JULT9/JULTIAUGTI/ZAUGTS
L1EY [PMODELS/DEMD AUG79/AUG79SEPTI/SEPTS ~—
404679 CON!RAGTAHARDTOEOUXPHFGRS AUGT9/AUGTIJANBO/ JANBO
b1 REVIEW ““FEBBU/FEBSOFEBBO/FERBO" =
404580 sHI®® FEBBO/FEBROMARBO/MARSQ
A0s fxttzmmmm‘rtsnw— - MAR80/MARAODAPREO/APREO
404680 DEVELQPMENTOFPROCEDURE MARBO/MARBOAPRE0/APR8Y
. 404680 UDEBUG “APRBO/APRBOMAYB0/MAY80
404680 TESTS MAYBO/MAYROSEPB0/
3 on SEPBO/ T oCTBO/ o
404680 PRCYPHYSICALCOMPLETION ocTs0/ ocv8o/s
404680 PRCJFISCALCUMPILETION T ocTal/ T NOovVeO/
404680 FINANICALCLOSENUT/FINALRPT SEPBO/ Nov8o/
SURTED FINACRPYINY o “DECBO?’*—"TIDUT‘E
405074 PHASE 1 FEASSTUNYDESIGN 0CT73/0CT73MARTA/MART (5
VUSOTA AWKRUCUNTRACT MARTE/MARTARRRTAZAPRTS €
405074 FEAslalLITYSTunY MAYTA/SEPTANOVTIA/MAYTS E
405 BUCELOADPROTOEGUIP T OCTYA/DECTYANOVTIA/HAYTS €
405075 AHIRDCONTRACYFnRPHOTOEQUIFFORDSONTESIFEBTS/JANTONAY7S/MAR76 E
¥ PFABATCONTRACTORPLANY  — MAYTS/MARYSMARTI/APRTS K
405075 DELAVERYINSTALLSPROVEPROTOEQUIPATLP DECY79/ JUNBO/ (DEL) E
LI € T 19/ SEpBO7
405075 MODAF YCONTRACTFORPROTOCOMPLET ION MAYT8/MAYTBJULTS/JULTB (ADD) E
TIBTYS UECPROTOTGINAAR “APRBEO/MAYSOMAYBU/RAYSO (ADDY €
405075 FINALTECHRRT JuN8o/s SEP80/ {ADD) E
¥USUTS FIRALIVIRET T T T DEC8Q/ (ADODYE
408179 RECPTOFFUNDING 0CT78/DECT8 E
g ISEPTIZSEPTY — &
405179 EVALOF IMSTRUMFNTATION SEPT9/NOVTIINOVTIO/NOVT9 E
IVSTTS DOT+FINVALR T NOVY9/NOVTIIANSD/ JUNBYQ E
405179 PROJPHYSCoMPL JUNB0/JANBD £
CCoMPL T T TJULBO/ZJUANE T T T
405179 PROJCLVUSEQUT AUGB0/MARBO E
WEITT FEASSTUDY APRTZ7EPRTZ — E
405472 MOCAUPDSGN APRT2/APRY2APRT2/APR73 E
{0872 HOUKUPT 4B MAYT27JUNY3AUGTZ/JUNTY  E
405472 DSGNTEST ApRT2/JUNTISEPT2/JUNT 3 3
§05479¢2 CUAUPLATITTESY SEPY27JULT30CTT2/0€TTY E
405474 AWARDCONTR (PRINTSYS) MAYZ4/HAY74AMAYTA/MAYT E
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wusere PROTVOSGN (PRINTSYS) MAYT4/MAYT4SERPT4/0CTT4 e
405474 PROTOFAB (PRINTSYS) JUNT4/JUNTANOVTA/FEBTS E
! TSYS) NOVY&70CTYSDECTA/NOVTIE  — E

405474 AWAROCONTR (DEFECTSYS) JULT6/JULTOJULTE/JULTE E
¥USETE PROUTODSGN (DEFETTSYS) AUGTG67AUGYSSEPTO/SEPTE
405474 PROTOTEST (DEFECTSYS) JANTT/APRTTFEBTT/MAYTY E
BUTHEYS FEBTT/RAYYTFEBTT/MAYTT — E

405474 OVERALLSYSTEST MARTT/JUNTTMARTT/SEPTTY €
ECTOARRTOW - o E

405472 FEASTDY OCTT1/JANT2 E
0872 PROTODSHN “DECTIZSEPTZIANT2/SEPTA 3
405472 PROTOFAR JUNT2/JULTISEPT2/ €
5 —SEPY2/ T QCTI2/T T E

405472 PROTOLOADPLANTTEST ocTI2/ NoVT2/ (DEL) E
¥U5EY2 TOPRELTOARATUN . JANT3/ JANT37 A
405474 PROTOFAB JANTS/JANTS E
§USETH PRUTOROD "JANTB8/MAYTBAUGTB/DECTA(ADDY E
405474 PROTODSGNTEST FEB73/MARTINOVTS/DECTS €
- d JANTS/ "JANTS/ -~ (DELTE

405474 SHIPMACHTQARRADCOM JUNT9/MARBOJUNTO/MARBO (ADD) E
ERVIRTAPPLTECHI JANT6/JANTO6JUNTE/IUNT 6 E

126476 28LASTSUPPRESSION JANT6/7JANTOJULTE/JULTE E
1 T JANT6/JANTSDECT6/DECT6 E
126476 4FRAGSUPPRESSION JAN76/JANT6DECT6/DECT6 E
T2 F ATA— - JANTO/JANTOOCTTT/JANTE E
126476 6STRUCTURALRESPONSE JANT6/JANTODECT6/DECT 8 E
126875 TFINISHESTSUPPIRTENGRY — — JANT6/JANTOMART6/MART 4 E
126476 2LINERS JAN76/JANTEMARTT/MART 7 E
1T26%TS IUTICITIE o JANT6/JANTOSEPTO/DECTS E
126476 AREMABILITATIONCREPAIR JANT6/JANTGSEPTE/DECT 6 E
T " JANT6/JANTESEPT6/DETCTS T E

126476 1PLANTSTUDY (OPFRAPPLS) DEC76/DECT60CTT6/0CTTS E
126876 ZECOANA =S MARTS/MARTSDEC76/DECTS E
126476 3APPLANAL MARTS/MARTSSEPT7/MARTY 4
N = JULTSZJULTOJULTS/JULTE E

126476 2PREPDRAFT AUGTO/SEPTOMAYTT/MAYTY E
tees T 3REVIEWDRAFT " T JUNTTZAUGTTIULTTZAUGTT —— TE
126476 4SAFETYaPpYSUAMISSION SEPTT/SEPTT0CTTT/0CTTY €
126471 TMODORVUPH OPERAPPLS)  — — ~DECT6/DEC76JUNTT/AUGTY E
126477 2DSGNGROUP1SHIFLD DEC76/DECTOJUNTT/SEPTTY E
- TSUPPORTENGRYT FEB77/FEBTTJUNTT/FEBTE E

400779 RECEIPTOFFUNDS JANTS/ JANT9/ E
ERIN JANT97-— —RpRT9?Y— — E

400779 EQUIPPROCUREMENT MART9/ JUNT9/ E
5 PREP N e MAYTS/ JUN797— E
400779 EQUIPINSTALLATTQN JUNT9/ JuL79/ E
4 0 P T TAUGTSZ T FEBSO/ 1 3
400780 DATAEVALUATION ocTy9/ FEBBO/ E
=3 T TTUANSO T FEBSOS T — T FE

400780 DESI NREVIEW FEBBO/ APRBO/ 3
. PARCFINAL ~V IINEERINGREPORT —— —FEBRO/ —  —APRED/ — E
402477 CONDSTOY155Mx 4383PROJ 0CT7T/0CTTTIUNTS/ M
402879 PREPS - - "AUGTB7AUGTSSEPTB/MARTY ™
402479 RECEIVEFUNDS ocT78/DECTBOCTTO/DECTS ]
«02e Ty AWARDCONT —RPRT®/APRYISEPTIZSEPTS M
402479 BUILOMOCKUPS+PROVEOUT FEB79/ APR79/ (DEL) M
wzr;v—FMthmms m——— — " SEPT9/SEPTIFEBSO/ -
402479 REvVIEWOWGS+SPECS FEBBO/ APR8O/ "
402419 BUILPPROUTUFDERUGS — — FEBB0/ — FEBSI/ N
402479 ACCEPTOFPROTO FEBB1/ JUN8)/ v
U287y PREPTOP WAYB17 (10113 ¢ eaee—
402479 REVIEWTDP AUGBLl/ SEPB1/ ]
402479 —FINALTECHRPT — - = ~0CcT817 — OCT8l/ ™
402479 FINALIGIRTP ocTel/ ocTels v
405979 SECOFPARTICLESYZEFONITOR —JULT97JULTIAUOTS/AUGTY ™ E”
405979 PROCUREMENT AUG79/AUGTI0CTT9/NOVT9 E




405979 HAZARDSANALYLSTS JULT9/JULT90CTT9/ApRBO £
405979 EQUIPMOD SEPT9/SEPTOJULBO/ E
[1 . 1 DECYS/FEBgOJUNEBO/ — —  — E
405979 OpERAEVAL FEBBO/FEBROOCTBO/ (3
§USYTY FIKACITIRPY TNOVBO7 ~  DECEO/ €
405979 FISCALCOMPLETTINN AUBBO/ FEBBL/ E
®USITY  PROJECICLQSEQUT FEBBY/ =  "MARB17 e
406180 REVPROCPAR HMAYB0/MAYBOJULBO/ E
0 EVRSEOPER — . T AUGBO/ ~ 0cTao0/ - E
406180 PREPINTRIMTESTOLAN MAY80/MAYBONOVEO/ E
§06Ya0  PREPFINALTESTP( aN . NOVBO/ T FEBB1/ 3
406180 CONUUCTHAZARDSANALYSIS AUGBO/ MAYBL/ [
¥ TESTPI T FEBBI/ T MAY81/ T T g
406279 PRCCKEY 0OCT78/0CTT8MARTS/DECTS €
408279~ AWARDS o MAYB0/MAYR00CTE0/ E
406279-80 PROTODSGNCOMPL ocTs0/ JuN81l/ E
V627V FINALISIRPY JuLsls ‘AUGEB17° E
406280 SITESEL ocvao/ MAR81 £
pinecs a4 " ApRBO/ ~ TJUNELZ " ~E
406280 FINAL3VIRPT SEPBI/ 0ct81/ E
406281 ~PROYOTUHPL o Julsl/ DeEC8l/ 3
406281 VENDURTESTCOMP) JANB1/ APRB2/ E
4062817 FIRACIUTRPT T MAY82/ JUNB2/ E
406282 PROTOINSTALL MAY82/ SEP82/ 3
5086282 PRCTURCTERY - TTOCTB2/ T T JANBI/ E
406282 TOP JANB3/ FEBBI/ 3
406280-82  RAZARDSANaL o (Jaf:1v] FEB83/ €
406282 FINALRPT JANB3/ MAY83/ (3
8067282 P o JUNB3/7 JuLel/ (1
] 406479 REcelpToFFUNDS 0CT78/DEC?8 13
= 406379 PREPARESTQPEOFWORK T BCTT8/OCTTBDECTB/DECTE T E
406479 PLACECONTRACY DEC78/JANTIMART9/SERPTQ E
406479 DESIGHNSYSTEM o "SEP79/0CTTIINOVTIQ/MAYBO E
406479 HA2ARDSANALYSIS SEP79/0CTTI9JUNBO/ R
436379 SAFETYTESTSYSTFM DECT9/FERBOAUGBO/ E
406479 GFrFORUEVELOPMFNT SEP79/SEP79SEP79/MARBO (3
3 TYON SEPTI/SEPYISEPBY) T TTTE
406479 SObFORPROQUCTIONLINE JUNgo/ SEP80/ 3
406479 FINAL3VIRTP o =Ty ) : . (ADDY E
408479 PROCRQST OCY78/0CTT8DECTB/DECTB(ADD) M

408479 CONTRATTAWARD

“JANT97JANTIJUNTI/MAYTI(ADD) M

408479 SURVEY‘SAMPLECGLLECYION JULT9/JULTISEPT9/NOVTS (]
ON OCTT976€TT9J0NBO/ ~— IDELY R

408479 ONS1TECORRELATYONATOOCOPLANY JuLeos DEC80/ (DEL) M
&§08479  FYNALRPYDRAFY “JANg1/ MAY817 M
408479 FINALRPTPUBLISHED ApPR81/ JuN81/ M
NIGSTI ~ PREPUCONCEpTOFWNRKFEASENGRSTUD/DEFS ~— 0CT72/0CT720€773/0CT73
4105 74 PREPSCOPE OF WOFK JANT3/JANT4MARTI/MAR TS £
ATOS TR AWARDLONTRACT APRT3I7APRTISEPTIZABRYIG —  F
4105 74 FEASSTuDyCcOMP| ETED 0CT73/JUNTAMART4/MAY T4 3
¥105 T4 PREPARESCOPEOFWORKPHASEZ  SEP73/SEPT40CT73/0cT7S €
4105 7s AuARoéonrnAcr DECT4/FERTSFEBTS/JUNTS £
105 75 CoMPLETEDSGNFABPROVEOUTPRASEZ  NARTS/JUNTSoCYTS7JULYé £
4105 76 AthDCONYRACTrHASES JULTS/JULTSDECTS/FEBTG E
® EQGIP DECTS/FERTENMARTE/DECIS  E

4105 76 FAB*pROVEQUTINCRMTASSYEQUIP APRT6/7APRTENQVTE/FEBTY £
®Y0S 7Y IRSTALL+pROVFOUTASSYINCRAT DECTE/MAYTIMARTT/AUGT9 €
4105 77 DEL*TESTINCRMTLOAD®ASSYEGQUIP JUNT9/MAYT9AUGT9/AUGT9 LADD)E
195 7Y AwARDUONTRACTAHASES JULTE2 JANTTHARTE/ JUNTT E
4105 77 DSONINCRMTPKOUTEGUIP OCTT6/JUNTTDECTO6/MARTY £
P T DECTT7APRTBAVGEBO7 " T E

4105 77 INSTALL o pROVENUTENCRMTPKOUTEQUIP JUNTT/ sEPTT/ 3
105 77 “IRSTALL +PROVETUTINCRATRZINCRRTLDGEQ  JULT7/ SEPTT7 {DELVE
4105 77 DELIVER+TESTINCRMTPKOUTEQUIPATLOPLANTJULBO/ SEPgO/ (ADD)E
Ty Y T FINALIZETDpP T FEBT9/FERTIFEBBL/ . 1 4
410577 FINALPROJSTATRPY FEBBO/MAYBOFEBBO/JUNBO (ADD) E

R RERRRERRRRRERRRERRERRERRERERRREREEEEEREERREERRRRERERERERCPTEBWrwEESSBBRN=REREY
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411469 PRCRCHTLCOURDINATE +SUPPORT (TASK]) JULEB/JUL Y
411470573 EVALINCINFRATINNME THOUS/EQUIP (VERT) FEBT2/FFR72MART3/MART )
A11870+717 "ANALOFVENDORSEnUTP+PROCUREMENT (RAAP) MAYT0/MAYTOJUNTL/JUNT]

411470 L1TEAHCHIVENDCONTACT IREDWATERDISP)  JANTO/JANTOJUNTL ZJUNTY
S11470° ° T LAGEVAL DEC7Y0/DECTO0JULTIZJULT)
411470471 IDeUUANTOFPROPVASTES JULTO0/JUL700FCT1/DECTY (ADD)
S1IS7T " TASSEMTEAM)EFEFFORTWKPLAN®SCHEDULES  OCTT70/0CTI0JUNTI/ZMAYTY
411471 INITINVECST+BACYGROUNDSTUDY NOVTO/NNVT0SEPT1/7AUGT)
411471 PRELIM*FIc DDATAACQUISSURVEYS MART1/MARTINQVI2/Ngv T2
411471 THRUTT COCHUSSUPTACTFNRIMPLOFABATEPROGS 0CT70/0CTT0SEPT9/

§1147) LITSURVEY (PALIAT) DEC70/DECTOMART 1 /MART
411471 SCLTEChFopCoNTRTUDY APR71/APRTILIJUNTLZJUNT Y
Al114TI ~ ~~ LaBSTuVIEs SEPT1/FFBT72JUNT2/DECT2
411471 BENCHSCALEDEMN JUN7T2/ JUNT 3/ (DEL)
411671 PRCC*INSTaLLOFTROTOEQUIP (RAAP) DECT1/DECTIJUNT2/MAYT
411471 EVALUFPROTOEWTP FEBT2/MAY72MAYT72/DECT2
411471 FINALRP T MAYT2/ JUNT2/ (DEL)
411571 InTeRIMOpPY DECT2/JANT3APRT3IZAPRT3(ALD)
AMLETYI — = TEVERSTUJY(REVIFWINCINERATORTECH (PA)  SEPT0/SEPPUJUNTIZJUNTT
411471 ACTRILUTSCALET  cINERATOR (VERT) JANT1/JUANTISERTL/SERTY
411871 — “LITSEARCH (vAAP) DECT0/DECT0JUNTLZJUNTY
4114871 PUROE INSTRUFORBNAL DECT0/DECTOJUNT 1 ZAPRT,
41147} — STUDYMTHDFGRSFu¢MEAS SERPTO0/SFPpT7O0JUNTLZJunT
411471 ANALEXISTPATANFLASSPOLLUTANTS JANTLI/JANTLIJUNT L/ JUNT
411871573 EVALCOMMERAVATIEQUIP JANT1/JANT1DECT2/DECT 2
41147173 INSLALL+EvALPPNTO JANT1/JANTIMART3/MART 3
411471-73 ISSUEINTERIMRPTS JANT1/JANTIJUNTI/ZJUNT 3
al1471 PIEhUS!UDY&HFNO!'SOZ"ONlTOR(MONITXNSIDEC71/DEC11JUN72/JUN72(ADD)
411472 . ARRAOCUMSEL PLANTSURVEYRPTS SEPT1/SFP710CT72/S€EPT
411872,73 AnALPRUG+ABATFTECHS ApPRT2/MAYT2JULT2/7JuL73
A11472573 —~FINALRPT - AUBT3/SFPT3SEPT3/MAYT4 (ALD)
alla72073 PERSMALLSCALEF: UIDBEDFEASSTUDY APRY2/APRT2JUNTI/JUNT 3
411072473 INSTALLeEYALOF INCINERATORSYST JULT1/JuLT1IDECTI/DECTI
411972073074 SAFETYHAZARDSSTIDY+ASSOCOPEREVAL JULT1/7JULTLIDECT3/DECT
411472 PROGFUND SEPT1/SEPTINOVT1I/NOVTY
411472 EVALOFRCVERSENGMOSIS SEP71/SEPTLIMAYT2/MAYT2
a11872 - FINALRPT MAYT2/MAYT2JUNT 2/ JUNT2
41172 CONTPRUC (aMI) MART2/MART72AUGT2/AUGT 2
411472 PILUTSTDYTOEVAI MTHD JULT1/JUNTIDECT1I/DECTY
all472 STATANALDATA JANT2/JaNT2UUNT 2/

411472473 TREATOFI:ITROCFI LULOSEWASTES SEPT1/SEP71JUNT3/JUNT 3 (ADD)
411672473+74 DEGRADATIONOFCOLLAGENWASTES JULT2/JILT2FEBTS/FEBTS (ADD)
411472573 —— PREPUSGrPARSF IMALRPT (RARP) JUNT3I/JUNTISEPTI/DECTS

411472073 HPTH/RECFORWATFRRECY*CONTAMREC (INAAPINOVY2/FFRT30ECT2/MART 3
411872,73 ANALUATAL/INFOLEUSEOFWAGTEWATER (BAAP)OCTT3/DECTINOVII/ZFER T4

4116472473 FINALRPTFORWATFRRECY/REUSE (HAAP) SEP73/DECTINECTI/MART
411472 —— “TNENTOF SPL INSTOUNEEDS ( INSTHUTFCM) JANT2/JANT2JUNTIZJUNTI (ADD)
411472 LAESTUDYAURNOX+SO2MONL TOR DECT1/0ECTIMARTI/MARTI(ALD)
§11%72° €M ISCHRRDFEXPI WASTE INCR (FREEMAN) NOVT1/NOVTIJUNT2/JUNT2 (ADD)
411472 SFTYCNTLUSGNOFF XPLINCR (LUGWAYPG) JANTIZJANTIJUNTIZJUNT 3 (ADD)
411472 “INTERIMRPTS JUNT2/7JUINT2MAYT3/MAY T3 (ADD)
411472 FISCOBL1G SEPT1/SEPT1SEPTLI/SEPTY
411472 ~ SURVEYSPLANNEN(WATERSURVEYS) SEPT1/SFP71DECT1/DECT
4)1472973 SURVEYSCOND SEPT1/SFPT71JUNTI/JUNT 3
411457215 aemaRpPis: o DECT1/DECYIJUNTL/JUNT 4
411472475 DATAEVAL DECTY/DECTISEPTA/GEPTA
V11873374 DATAGAPANALPOLI UTEMEMOFRTSELGOCOPLANTNOVT2/NOVT2DECTS/DECTS
411473 USENCRITERIACSIECS (MAAP) JUL72/J1L72DECT2/ JANT 3
V11473 SELCUNTZACTORs TSSLECONTRACT OCTT2/0CT72MAYT3/7APRT 2
411473 PILVUTPLANTDSGNFAB MAY73/MAY730CTT3/NOVT3
ALIETI— ——PILOTPEANTINSTA[LeTIE=IN — — NOV73/0ECTIDECT3I/MAYT,
411673 PLLOTPLANTEVAL JANTA/AUGT4APHTS/ JANTB
411473 ‘FINALRPT JANTS/FFBTBAPRTS/DECTS
A11473THRU76 DSENPRUCINSTALI EQUIP APR73/APR7T3AUGTS/ (okL)
411473TNRUTE DSENPRUOCINSTALL REVEQULP DECTT/DECTTJUUNBO/ (a0D)

T 411673 ENGHAPPL MART3/MAR73JULT3/AUGT 3 (ADD)

mmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm



coT

alla7) DSGN® INSTALLPILOTPLANT (TNTLINE?
411673 USGN*INGTALLEQuIP (VAAR)

A14TI  TUTERMRPTCTUTTNCTINERATIONEFFORT —
411473THKU7¢ +LLIVBEMODOFPTLOTSCALE INCINERATOR

APRY3/APRT3IJUNT &/ (DEL)
MART3/MART3DECTI/JyL 74

" APRT2/APRTISEPT3I/SEPT)
APRY3/APRYIIMAYTE/MAY T

STINTI 79776 AVALYEVALGFFLUTOPTUOTSCALEINC TNERATORJUNTSE7JUNTOJULT T/ JUNT Y

411473474475 MERDCECOCOSTANAL

JANTA/JANTAOCTTIS/MAYTE

§TI4TI ANATSTUDY T SEPT27SEPT2NOVT2/NOVT2
411473 BENLCHO INTERMEDSCALEDEMO DEC72/DECTZ2JULTI/JANT
411373 FIKNAL@PY =" - A(BTI/FEBT4SEPTI/MAY TS
411473 PROGF UNy (RAAP) NOVT2/NOVT2NOVT2/AUG73
AT1493 BERCH=SCALETEST ~ N DEC72/AUGT3JUNTI/APRTs
411473 FINALRPT JUNTA/ZJUNTAJIULTA/ZAYG T4
IT14TI  ~PRESFURODTVARP) R “NOVT2/NOVT2NOVT2/JANT I
4l1473 PrASEILABSTUDIFS JANTI/JANTIMAYTI/MAY T3
Al1a73 7 PHASEIIEXPERCONTRIASTUYFURNACEMOD JUNTI/ZJUNTISEPTI/NOVT I
411473 PILOTPLANTTESTSEVAL OCTT3I/DECTINOVTIZIANT A
411473 FIRRLRPY T NOVT3/FEB74DECT3I/MART
411473 0PTPILOTOPERSSFLPROTO JuNT2/ MAR73/ (DEL)
411473 TS ONSUINEDERD T T APRTI/ DEC74/ (DEDL)
411473 HENLHSCALFSTUNTES (REUSESCRAPPROP) JUNT3/JUNTIJANT&/JaANT &
411473 LABSTUDY (gadp)~ JUNT3/JUNTIAUGT3/AUGT 3
413473 PRELIMRPT AUGTI/SEPTISEPTI/NOVT]
411175'“__“‘DET;PEFSUURCE§hFBENZENEoETRYtKCE(BAP)JUL73/JUL13MAV7~/MAY74
411473 pnocﬂﬁhcuiggLerquxp R NOVTI/NOVTIMAYTA/MAYT 4
4118737 TEVALEQUIPT T T T T e FEBTA/FEBYSJULTA/ZJULT A
411473 EVALPOTUMTHDOFE! IMSOLVENTS JUNT74/JUNTAOCT7470CT 7,
411373 ~ FINAUEPT S ) ' SEPT4/SEPTAJUNTS/ JUNTS
411473 INTERIMRPTFOREAPRCCSTUDYATHAAP MAYTI/MAYTIUANTA/JANT &
411473 ~ IDENTOFSP INSYBIINEEDS™ i) JULT37JULTIJUNTAZJUNT 4 (ADD)
011473 UEVO'ENGRYCSLUBRYPONITOR(OPTICEREBE) DECT2/0ECTRUULTI/JYLTI(ADD)

A1 I3TIT — (PYICPROBELAB+PTCOTSCALE ~ —

411473 EVALOFAMBA IRMOMITOR AUGT2/7AUGT2JULTI/ZJULT 3 (ADD)
NITY T TEVALOFNUXSOURCFMONI YORS SEPT2/SEP72AUGT3/7AUGT3I(ADD)
411473 EVALOFWATERMONTTORSYSTS JUNT3I/JUNTIMAYTA/MAYTA (ADD)
§11873 OEVPOLAROGRAPHICTYPENDN] TORTNTTROY SEP72/SEP12JANT4/JaNT A (ADD)
411473 FEASSTUYFORRAMANSPECTRO(TETRANITRO) JUNTI/JUNTISEPT?3/SEPT3 (ADD)

ATI3T3  FEASSTUVFORCOLARIFETRY

DECY2/DEC720ECT3/0ECTI(ADD)

TJUNT3I/MAY7ISEPT3ZDECT A (ADD)

}
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411473 DEVPIELVELECTTYPEMONITOR SEP72/SEP72SEPTA/SEPT4(ADD)
W1la73 VEVINFREZWEDTYPFMONTYTMETHYLNITRATE) FEBT3I/FEB73JANTA/JANT 4 {ADD)
411473 EVALUFP [Nk wATFEMONITOR APR73/APR7IDECTI/DECTI(ADD)
411473 TINTERTPRPYS T T T JUNT3I/ZJUNTIMAYTA/MAYTATADD)
411473 BRGHDACQULS _JULT2/JULT2JUNTIZJUNTI
VTI87T3  PRECIFUSGWFORYFTTYESTSYST ‘APRTI/ T SEPT37
A114T73,7 HENSHSCALETESTNFPROMISAPPROACHES JULTI/ZMARTIJUNT S/
411493 SURVEVYSALANNEN (ATRSURVEY) ~ SEP72/MaY72DECT27DECT2
011473,74 survEYCOND NOVT2/NOVT2JUNTAZJUNT &
§IT873v7% — FEASSTUDYNOSEPOFSS{WATERBASELUBESY — MAY73/MAY?3JULTIZJIULTS
4lla73 ACGPERS DECT2/DECT2UUNT I/ JUNT 3
A1Te73 PRCCEQUTIP DEC72/DECTRJUUNTI/JUNTI ~
411473 ENVIHASSESS DECTR2/JANTIMAYTI/JUNTI €
[} UARTERLYSURVEY T JAN73/JANT3JANT3/APRT ) £
411473 ANNUALPROGRPT JUNT3I/JUNTIJUNTA/DECT S E
STT8YR, 75 PUCLUTERENMCFRRFRPLANTS+F INALENGRRPT  SEPT4/SEP74DECT&/DECTS 8
4l1avs UPEHSEVALEQULP DECTI/AUGTAMARTA/JANTS €
TITERTS TRYERT™RPT WARTR/7APRISMAYTSZMAYTIS — ¢
411474 FINALRPT JANT&/ZJANTSAPRT/FEBTS £
STIRT4,75 HYBRIDEMMISSINNSTUDIES N TNOVYS/ FEBTT/ €
411474 EQUIPMUD (yAAP) MAYTA/MAYTAOULTAZJyuL TS E
FTTETH — FURNACEEVALTESTS - T T IULTAZJUL TAAUGTZAUGT o €
alla7s FINALRPT SEP74/0CT740CTTa/NovVTa £
NTTESTALAK (RRAS  MERDTY FEBTA7FEBT4APRTA/MARTE  E
411474475 PILOTPLANTINSTALLOEVAL APRTA/APRT40OCTT5/0CTTS £
ATTd74 PILOTPUANTINSYAULSEVAL T SEP737SEP730¢CTI5/DcTTs “E
411474 EVUIPPROC (PHAGFT]) SEP73/5EP?30CT73/0CT7) E
ATT® 7 TEGUIPDEL o OCTT3I/0CTTINOVTIZNOVTS [ 3
411474 EQUIPEVAL NOVT73/NOV?3IJUNTA/JUNT, 3
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411474 FINALRPT MART4/MAR740CT74/0CT T4 €
4114744975076 AC!U'A!ERRECYFINALRPTDSGN(RAAP) JUNT6/0CTT6NOVT6/NOVTS £
RAP=INTERUNT AUGT&7AUGTSDECTAZDECTE — E

411474 EVALPILOTPLANT (MODAC20MFG) SEPT4/FEB7SAPRT6/MAYT6 .4
FITSTS FINALRPT “APRTBZAPRTEJUNTSE/JUNTE €
411474 ECOANALOFRECY/REUSEFORHAAPA+BPROC JANT&/JANTAUANTS/JUANTS E
1 353 JULTS7I0CTSIUNTSZ7JUNTSTRADDT €&

411474 RPT AUGT3/AUGT30CT73/0CT73(ADD) E
FITAT8 Wmmmmumw FEBYI7FEBTIJANTL/IANTLTADDT E
411474 RP JANTOZ7JANTAJUNTS/JUNTS (ADD) E
UBELABSPILUTSCALE — JANT&7JANT4DECT&/DECT& (ADD) E

411474 OPTICPROBELAB4PILOTSCALE JAN?S/JANTSDECTS/NOVTS (ADD) E
TTORS SEPY3/SEPTIAUGTA7AUGT4 (ADDT E°

411474 RPT FEB74/FEBTAMAYTA/MAYTA (ADD) E
'm7t—rwmosmmmnmnuw— FEBTA/FEBTSJULTE/AGTS (ADD) E
Al11476 RP 0CT73/70CTT3JANT&/JANT4 (ADD) E
ATI%YS nvu OCTT737JANTAMARTA/MART4 (ADD) E
411474 RPT JULT&/7JULTA0CTT470CTT74 (ADD) E
LReang L] JANT&7JANTSJUNTS/JANTS tADDY E
allave EVALINFRAREDTYPEMONIT FEB73/FEBT4JUNTS/JUNTS (ADD) E
S1I¥T&% — DEVOPRAMANTYPFWONITORTROX/MMXY DECT3/DECTIJUNTT/JUNTT (ADD) E
411474 EVALOFNATERMONHORSYSTS(EVALHONIHNS’JuN1A/Ju~1AF587SIFEB75(Aom E
ATTETH TRTERIMRPYS “JUNT&/7IJUNTEMAYTS/MAYTS (ADD) €
411474 CNtLSYSTDsGN(CNrFGFORNnROCELLULOSE) JuL737JuL73DECT3/DEC?3(ADD) E
CNYCSYSY™ — T JUNT&/MAYT4DECT4/NOVT4 (ADDY E

411474 INSTALLCNTLSYST JULTA/MAYTASEPTA/SEPTA(ADD) E
3T TESTUNDERPLANTCONDTITIONS — oCcTrI/ SEPT4/ E
411474 PILOTFACDgGN JUNT&/ DECT4/ E
ISPV EVALOPRESOLTSTRPT ——— “NOVTA/NOVT4APRTS/APRTS (ADD) E-
411474 RESURVEYPL ANNEN APR74/APR740CTT470CT T4 E
CTIETeTTS rerArpts ‘OCTTI/0CTTIDECTA/DECTE - " E
411474 DATAEVAL DEC73/DECT3MART4/MART 4 E
L} CROW/MUB7EXPPROGS - DECT73/DECTISEPTT/SEPTY e
411474 FEASSTUDYCABBAGE*PIERCE MARTA/MARTAMAYTA/MAYT E
t I - T JULTI7ZSEPTIJULTI/SEPTI e

411474 FrscALOBLxe JULT3/SEPTIJULTI/SERTI £
T TTJULT3IZJUL73ISEPTI/SEPTI — TE

A) 1474 AUTOEOUIPsTuuerR-ATERANAL(\uTENlenocT73/0c773FEBn/FEBN E
11578 T PUROFWATERANALFQUIP— — FEB7A/FEBTAJUNT&/JUNT 4 E
411474 AUYQEOUIPsTUDY'ORAXRANALIAIRINSTRU) APRT4/APRT4AUGTA/AUGTS E
AT ANNUALPROGRPT JUNT&/JUNTSJULTA/JUL T4 €
411475 BENCHSCALESUPPARTSTULIES (RAAP) APRT6/APRT6AUGT6/NOVTY €
&r C¥ETEOTOUANTSEL— ————  —— ~—OCTT4/70CTTAMAYTS/MAYTS - €
411475 PROGF UND (VAAP) MAYTS/MAYTSJUNTS/ZJUUNTS £
TOFSMELTIMPURTITIES TReW) SEPT7S/NOVTSDECTS/DECTS E

411475 EVALOFREMQVALTECH (Bew) DEC75/JUNT6DECT6/DECTS €
ArreTSs———SSRPtvhapy ————FEBTT/FEBTTIUNTT/JUNTT ‘E
411475 ASSESS*RPT NOV77/NOVITMARTB/APRT R £
AT IRECPYERYSTUNTES "= JANTB8/ JANTSMART8/MaR 78 E
411475,76 SSRP (VAAP,RAAP) SEPTT/NOVITOCTT9/0CTTS E
AlTs — - - ——MARTO/MARTOJANTT/JANT T E
41175 uEFPROGFLmsonnJ(aAAP) JUNT6/JuNT6SEPTE/SEPTS [
411675 ————BENCHSERt EE VAL = SEPT6/SEPTOFERTT/FERTY 3
411475 EQUIPEVAL DEC76/DECT6APRTT/APRT? E
pés ——— —————————APRTYZAPRITJUNTT/JUL? T {ADD ) €-
411475,70 prOTPLMrlewLLoEvAL OCTT7/NOVTTDEC?9/ (ADD) E
eSS DEVHECHPORRECSRECYIOFETHACE oNTTROIPIYMARTS/MARTSMAYTSZUULTS E
111475 aEthscALgchLnFﬂEsrnmo.suuxp MARTS/MARTSMAYTS/ZJULTS E
1IT8TS— FINALRPY —— " 'FEBT6/FEBT60CTT76/0CT76 E
111475 ORDEWUIP ¢CMPLDA TADSGNPILOT (VAAP=SAR) FEBTS/FEBTSJUNTS/ (DEL) E
£ PTLOTEQUIP—  ———————JuLTS7— NOVTS/ —tDEL) E

411475 FINALRPTY NOVTS/ DECTS/ (DEL) €
A118TS —VARPSEGCUQALPRNCRECECUANALP INRPTIEWA) JUNTS/JUNTSDECT6/MART T (ADD) E
411475 1AAPMAAPL APOPERPL ¢+ 1IFINALRPTS APRTS5/APRTSJANTT/FERTT(ADD) E
411875 BENEHSCALEVALPRITIFINALRPT APRTS/APRTSMAYT6/MAYT7 (ADD) E
411475 1AApBLACKpoWDRFGPHIIF INALRPT APR7S/APRTSJANTT/FEBTT(ADD) E
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41137570
411«75¢70
411475,76°
411475470
411475706
411475
411475
411475
411475
41175
411475
411475
411478
411475
411475
411475
411475
411475
411475
411475
411475
411475
411575
411475
411475
411675
411a75
411475
411375
41la7s
411475
411475
411478

4] ]«75
411475
411475
411875
a])slS
allaTs
41175
411675
413675470
411475
411475
411475
41147570
allaps
411475
41175
411475
411275
41176
411476
411476
411476
411476077
811476477
411476
$1147%e
41176
§11376 ~
4allals
411478
411476
411476
411476

AAAPPYHNeISSTILECASEPROPFHI«IIFINRPT FEBTS/ JUNTS/ (DEL)

JABPSELLITEMFRrHl o IIFINALRPT
TJAARMFGOFNNT e T TRYLPHTI« [ IF INALRPT
BAAPSELCOQL *PRNCWATERSURF INALRPT

SFELWATTRuUGTTASKASASSGN
USGNINITROCNTLEYST)
TPECLSINSTALL . S
VAL

rPY
USCNETETHANI TRAME THANECNTLSYST)
PRCLINSTALL

HEY

LUTTSEARCH (NOXENTLSYST)
YSCN

PICL

Irig TALL
nAZARDS 4 iaL «OML INEEVAL
NI |

IDENToF spy INST-UNEEDS
eVALUFULTRAVIN ETTYPEMONITOR
EVALOFA“gA IRMOVITOR
EVALUFINOXSOURCFMONTTORS
RPT

£ CTPULAUGRAPHICPRINCIPLE
EVALOFPIE 2UCLFrTITYPEHMONT TOR
ney

134

AT
EVALUFRAIMANTYPEMONT TOR
iT |
EVALOFAATEMOMTTORSYSTS
eVALUFEPAACIOMTISTMONITOK
I TFHIMAPTS

FVALUNTL CysT

RFEY

APR7?S/ AUGTS/ (DEL)
JuNTS/ NOVTS/ (DEL)
AUBTS/ JANTS/ (DEL)
FEB75/FFB?SSEPT7/SEPT?

MARTS/MARTS JUNTS/MART 6 (ADD)
AUGTS/JANT6SEPT6/AUGT T (ADD)
SEPTT7/SEPTIMAYTI/MAY T (ADD)
JANTB/JUNTIMAYT8/DECTI (ADD)
JULTS/ZJULTSJANTE/ JANT S LADD)
FEB76/FEBT6DECT6/MART 7(ADD)
JANT?/7JANTTAPRTT/UyL 77 (ADD)
MAYTS/MAY?SJULTS/JUL TS (ADD)
SEPTS/SEPTSDECTS/APRT8 (ADD)
JANT6/JaNTODECTT/APRTB (ADD)

JANTB/JANTEJANBD/ (ADD)
MAYR0/ JuLeo/ (ADD)
AUGRO/ 0cT80/ (ADD)
JULTS/ZJuLTS0CTTT/ (OEL)

FEHT4/FEBT4JUNTS/JUNTS (ADD)
AUGTA/AUGT4JUNTS/JUNTS (ADD)
SEP74/SEPT4NOVTS/MAYT6 (ADD)
AUGT76/AUGTONOVT6/0CTT6 (ADD)
NOV7S5/NOVTSDECT6/DECT 6 (ADD)
OCTTAZOCT74APRTT/APRT T (ADD)
JULTS/NOVTITOCTTS/DECTT(ADD)
MAYTS/MAYTSAUGTSZAUGTS (ADD)
JuL7?/ SEPTT/ (DEL)
ocT?7/ MART8/ (DEL)
APRTB/ JuNTB/ (DEL)
MARTS/MAR7SDECTS/MAYT6 (ADD)
MARTS/MARTSVDECTS/APRTA (ADD)
JUNTS/JUNTSDECTS/DECTS (ADD)
DEC74/DFCT4JULTS/JULTS (ADD)
AUGTS/ANIGTSOCT75/0CT TS5 (ADD)

USCNSLURRYCNTLCYST (EXPL+PRUPWASTEINC)SEP74/SEP7AVECTA/DECT4 (ADD)

FVALSLU;iRvCHTLQYST

TR ]

EVALCNTL SvST

L IPEROC
PEEFORP | LATPLAMT+HLDG
PILOTHACTESTeFVAL
RABPRESURYEY .
AUTUADAP THFWATFRANALEGQUIP
PURLOFARTRANALENUIP ~
AUTOADAPTHFATPANALEQUIP
FIELDSUAVEY (PRA) 7 .
aAnhUALPROGRPT
“C.NTRNEGeAWARD —_—— =
REVVATAFRPOLSUGVEY
SELTECHFOpgTUN Y 4 PLANPROG
SULFUKLCACIDSCrUBE VAL
MITRICACIOSCPINEVAL
EVALUFRE vprOC

FINALRPT R
191CRIMIPTONFLITUBEDPILOTSCALEINCR
FINALRPY

HPT+TDP
EVALUFTTRTIARYTREAT
FINALRP T

PILOTPLLANTOSGN« INSTALL(PIT)
PILUTPLANTEVAL
PuCTOSYSTNSGNS INSTALL
FINALRPT

KEVePUBOFFINALOPT
RECPROFSAUPF PRAAP { ARHADCUM)

JULTS/J1IL 7SDECTS/NOYTS (ADD)
JANT6/JANTOAPRT6/APRT A (ADD)
OCT74/70CT74JUNTSZJUNTS (ADD)

JANTS/ JUNTS/
JuL75%/ JUNT S/ (DEL)
JUL7S/ MART®/

SEP74/SEPT40CTT4/0CT7a
JUNTA/ZJUNTAFEBTS/FERTS
AUGT4/AUGT4DECT4/FERTS
DECT4/MaRTSOCTTIS/JANT 4
SEPTA/ZJUNTSIUNTS/

JUNTS/MAYTSJIULTS/JUNTS
JANTS/JANTSMARTS/DECTS
MARTS/MARTSAPRIS/APRTS
MAYTS/MAYTSIUNTS/JunTs

AUGT8/ FEBT9/ (DEL)
FEB79/ AL)GT9/ (DEL)
MAYBO/ FEBBO/ (aD0)
MARB0/ Jun8o/s

MAYT6/MAYTOMART T/ (ukL)
JANTT/IANTTIUNT T/ JUNTS
JUNTS/ZAUGTSJIULTEZAUGTA
MART6/MARTOMART 7/APRT 7
DECT9/ APRBO/ (ALL)
FEB76/FEB760CTT6/0CTT8
SEP76/SFPT6MARTE/JUNTS
0CT76/0CTT6JULTT/
JUNTT/JUNTTAPRTSZAPRTS
MAY?9/MAYT79JULTY/SEPTY
AGTE/AUGTOAYLTSZAYGTS
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411476 PERFSHT-TERMSTAR/STABTESTS SEPT6/SEPTOJANTT/FEBTT E
411476 PERLONG-TERHSMRISTAB'I’ESTS SEPT6/SEPT6SEPTT/SEPTT E
SEPTT7SEPTTADST87AUGTE  E

411476477 INFL’EFFLHATERDUALOUANT(CSL/ARRADCOH)0C777/0C117JAN78/JAN73 3
FITRTE 7T EVALOATR FEBYB/FEBYSMAYTB/MAYTE B
411476477 FINALRPTRECOMFNRRECY/REUSE JUNT8/JUNT8JULT9/AUGT9 €
vl UNTSJOCTE7AUGTE ¢
411476477 FINALRPTRECOMFNRRECY/REUSE (NGU) JUNT8/JUNTBOCTT8/AUGTS E
STISTS RPY “JANTT7JENTTSEPTT/SEPTY(ADD) E
411476 EVALOFWATERMONTTORSYSTS JUNTO/JUNTOJULTTZJIULTT(ADD) E
ONITOR MARTE/MART6JANBD/ TAODT E

411476 EVALOFTOTCARBOMMONITOR MART6 /MART6JANSD/ (ADD) E
TYORTAIRY “JANTS/JIENTOMARSDZ —~—— (ADDY E

411476 EVALOFHYDROCARRONFONXYOR JUNT6/JUNT6DECT6/JUNTB (ADD) E
PYS T T UANTS ZJANTOUULTTZJULT T (ADD) E

411476 FINALRPY APRT6/ MAYT6/ €
SEQUIPBLOG JANTSEZ —° "APR7T6/ (DELY E

411476 IDENTeEyaL OF TNYCOMPOS TPROD MART76/ NOV76/ (DEL) E
s TPIPHASEL Y~~~ “MAYTT/MAYTTIUNTT/JULTT(ADOT E

411476 ESTABACTCOMPOSTY MART78/MARTBJULTB/AUGTR (ADD) E
% t o “JULT7B/NOVYBSEPTS8/FEBTI (ADD) €
411676 REPEATCOMPOST MART9/MARTIAPRTO/APRT9 (ADD) €
ATTRTE Pr — APRT97APRTIJUNTS/ZJUNTS (ADD) E
411876 FINALRPT JUN79/JUNT9SEPT9/SEPTY E
11 TCTT ECTPHASELIT — MAYT9/MAYTIAPRBO/ €
411476 LCAAPRESURVEY JULTS/ZJULTSAUBT5/AuGTS E
1T i TALLSTESTEQUIPWATER “FEBTSZJULTSAPRTT/APRTT E
411476 FINALRPTWATER APRTT/APRITMAYTT/JULTY E
¥ sitet QUIPSATR— OCTTIS/7JULTSMARTI/MART G £
411676 FIMALRPT=AIR MART9/MART9APRTI/MAYTY €
APRTI/MAYTIMAYTO/MAYI9 — E

411476 SAAP{FIELOSURVFY) AUGTS/AUGTSSEPT5/SEPTS E
STIHTS PEA e OCT75/OC‘|’75NOV75/NOV75 E
A11476 PHA MAYT6/MAYTOMAYTO/MAY TS 3
PPt " MARTS/MAR7?SAUGTS/MARTS 3

411476 RAAP=pEg AUGT4/SEPTASEPTS/JANT S €
SIIe TS POR=SUNOPTTC JULTS/Z7AUGTSMARTSZAPRTE — —E
4l1a76 PBA=P4 JANT6/JANTONOVT6/MART Y €
4 L1 5 B B — " JANTS7JANTOQCTTO/AyGTTY E
411476 HAAP=PLS MART6/JANTODECTE/JULTT E
AIETe——— VERRPPES T MART67JANTODECT67AUGTTY £
411476 RMA=BI0 JANT6/JANTOSEPTE/IULTT E
SII%TE DPCad1oT JANTS7IANTOSEPTO7AUGTY —— "E
411476 pko~EonPco~s.1N5rALL DEC7S/DECTSAUGT6/DECT 6 E
SIS .3 7.3 MAY7S/MAY7SSEPTS/SEPTS E
411476 pRELIMSIDVoEVALsELTECH DEC75/DECTSJANT6/JANT 6 E
§113TS PILOTSTOY T FEBT6/MARYEMAYTT/DECTY €
A11s7Y FINALTASKRPT JANBO/ MARB0/ (ADD) E
a -o ERTKRAPY —— MAYTT7/MAYTTIULTTZJULTT — —E
411477 WATERBALVSPROC+PROD MAYTT7/MAYTTNOVTT/NOVTY E
§ y CORDFRMELTRETTLESANAL — AUGTT/AUBTTAUGTT/AUGT T (ADD) E
411477 PROPWAXREMMTHNPRIQORTOF I TERSTEP AUGT7/AUGTT70CT78/0CTT8 3
SI1eTT—DEFSTEAMCONDIRFCREUSE “NOVTT/ "JANTB7 - : E
411477 FINALRPT 0CT78/0CT?B0ECTB/DECTS E
T ¢/ ——JULTB8/IUCTEAUSTE7AUGTR tADD I
411477 EVALREUSEOF TRFATEDWATER JULT8/JUL780CTT8/0CT7B(ADD) €
A7 CALYWATERBAUVSVATERQUALRELTOUSE TTOAPIMAY T7/MAYTTIUL YT/ IULTY E
Allar? IDENTRECY /REUSFMEAS JULTT/JULTTSEPTT/SEPTY E
411877 " FINALRPTOWGSRECOM" — OCT7770CTYINOVTIT/MAYTS 1 3
411477 COMP*EVALPILOTPLANTMTHUSFORNITROREM APRT7/APR7TJUNT8/JUNTS €
(28 =€ NTTZ7IUNTTIUNTS/PERTS €
411477 FINALRPY JUN7T8/SEPT8UULT9/7AUGT9 €
AT SAAPRESURYEY — =~ 0CT76/70CTT6NOVIS/FEBTS 1 2
alla77 AIRPERMIT (MAAP) FEB78/FEB78SEPTB/SEPTA E
ALTsP T wWATERPERMIT " APR7T87APRTBAPRT9/0CTT?8" E
411477 SOLIOWASTEPERMTT JUNT8/JUNTBJUNTI/ JUNTS E




601

411477 PBA(F IELOSURVEY) MARTT/APRTTAPRTI/MAYT? E
411477 PBA=PROVAREACREEX (SURVEYRPTS) SEP77/NOVTTJANTB/JANTS E
[} 2 G o NDV76/DECT6SEPTT/NOVTY g
411477 EXpCAPTESTEFFLLENTS ~ JULTTZ0CTTIDECTT/DEC?? €
4 E v 3 T T JANTT/7JULCYTMARTT/DECTY -
411477 1MPLPRUG SEP?7/AUG78DECT9/ E
¥I1979 FIRALRPY JUNTS/Z T T E
411478 TOAVIFIELDSURVFY) MAYT8/MAYTBJUNTB/ZJUNTS 3
AlTavYd ARD o - MAY78/MAY7BAUGTB/AUGT S E
411678 TUAD (SURVEYRPTS) JUL78/JUL78DEC78/DECT8 €
411378 AEP R SEP78/SEPT8DECTB/DECTS E
411478 PHASEIIPROGRPT JANT8/JANTSFEBT8/MARTS €
¥ ELrS EITT —— ~ 7~ ~MART8/MAY?8FEBT9/FEB?S ~ =~ E
alle78 PHASEIIT NOV78/NOVTBFEBTS/FEBTS E
AIZEF9  —  WASTERPLANREVIFW DEC?9/FEBRODEC?9/FEBBO M
412479 PRCCESSMACHENGOSTUDIES FEB8O/DECTIJuLBO/ ]
AT2479Y  —  PRECIMCYCTLESTYUNIES o APR80/APRAOAUGBO/ N
412479 F INALPKOCESS MARS0/ APRBO/ M
1267y YUGLYFIXTORESATCS — T T JYNBO/ "~ SEP80/" "M
412679 PncGRAHHING SEPBG/ NOV80/ ~
A1347Y — FINALPRGDESIGN  — - = ocTao0/ SEP80/ M
412479 roouleTunEPUpcmsE(auxLol NOVao/ MAY81/ M
2§79 TTHSTALGSTRYOUY JUNgl/ JULBI/ M
412479 RUNOFF (205} PCSTOTAL(S +8 ) SEP8O/ SEP80/ M
412879 FIRNALTZEDA “JUN817 JUNBL1/~ M
412479 SUBMITF (NALREPTDATAPKG+TOOLS+FIXTURESOCTBO/ ocT80/ L]
12879 “SUROFPROTOPT MAY80/ SEPBO/ M
412479 RUNOFFlaopCs JUNBL/ JuLsl/s M
§T2379 TFINALRPY A == T Jutsls SEPB1/ M
413779 RELEASEPROGRAMAUTHORIZATION 0CT78/DECTB0CT78/DECTS E
%1379 REVIEWYESTABEAUTPOSGNPARAMETERS — — NOVZB/DECTSNOVTB/JANTY E
413779 PREPARESCOPEOFvORKTOOETERMINEFEAS NOVT78/JANTIMARTI/MARTS E
A137§9 AWAROFEXSCONTRACT APR79/7APRTIJUNTS/ (DEL) E
413779 FEASSTUDY 0CT79/70CTTIJUNBO/ E
41377V S 'CUNC‘:'PYSTDH?DEV” . OCTT9/0CTYSDECTS/FERB) (ADD) E
413779 DEVCONCEPTS DECT9/FEBROJANBO/MARBY (ADD) E
L} JANBO7MARROMARBO7MAY8D (ADD) E
413779 FINALENGREVAL JuNBO/ JUNBQ/ (ADD) E
AT3ITY9 FIKALYECHRPY T T JUNSU/ T SEPBO/ (ADD} E
413779 FINAL3O ) RpT DEC8O/ (ADD) £
&Y4TT0  PRUJAPPVL T . N7A OCT70/0CYT0 €
414770 PREPUFRFQ DECT0/DECTOJANTL/JANTI E
. T T MARTVIZMARTIAPRTIZAPRTT T T E
414770 PLACECONTRACT N/ZA JuLTiZ9uL E
4TQ7YU  OETUSGNCNYLSYSY Sasi T TTTIDEL)Y E
414770 DSGN*SPECREV JULTLIZJULTIMART2/MART2 E
ATETTO EGUIPUSGN.FAE o TTTOCTYIZ0CTIIJULTZ7JULT2UADD) E
414770 FLOWCHART 4DETSOF TWAREDSGN+CODING 0CT71/0CT7INOVT2/JANTI(ADD) E
AT37TY INSYALLFTELDEQUIP KUGYZ/AUGTRROVIZ/JUNTI ™ ~ T E
414770 FACTTESTCOMPHNWR+SOF TWARE JULT2/AUGT2NOVT2/JUNTI 4
§14770 SHPRTTUMPTOVAAD DECT27JULTIDECT2/JULT 3 E
414770 INSTALLCOMP INCNTLIMOUSE JANTI/JUL73IMARTI/ZAYGTI €
FI7TY T CWYCSYSTOUNSITECHETKOUTEVAL  FEBY37AUGT3SEPT3I/NGVTS 3
414770 F INALPROJRPY SEP731FEB7SOCT73/JUN79 E
YeSUPCRTLSFYWRIRPLE —  JUNT&®7 — “AUGT47 ~— " (DELT E
414774 SUPCNTLSFTWRIMPLE JANTA/ JUNTS/ (DEL) E
FT8TT4  PREPRARPSYSTSPFC JANT4/MAYT4APRTS/MART6 (DELY E
414774 EVALOFPROPoVENhSEL JULTA/ZJUNTSAUGTA/ (DEL) E
FTR7T& PREPAISSINVFORRIDONANALDGSYST APRT6/APRI6JUNTE/AUGTS (ADDT £
414774 EVALBIUSevVENDSELFORANALOGSYST 0CT76/0CT76NOYT6/JANT 7(ADD) E
v lrzaﬂxmr.ml.‘huoor‘r

418774 HDwRDSGHerAB SEPT4/AUB7TOCTIS/NOVTS8
AT4T74  SOFTWAREDSGN+PBUG SEPT47 0cTIS/ (DELY E
414774 INST‘LLANALoGEQuIPOPRESTARTUPCHECKQU!JUL?SIAUG79OCT7SIMAYGO €
SI&T7% OPERPEVALOFCLYNEUNDERCKTLOFA AWALOGSYNOVIS7  JANT6/ €
414774 PRESHPMTCHECKNUTOFDIGITALSYST AUGTS/ NOV?S/ (DEL) E




orr

414774 SHPMTOFO1GSYSTYORAAP DECTS/ DECTB/ “{DEL) E
414774 INSTALLDIGEQUIP¢CHKOUTOF INTEGSYST JAN76/ FEB76/ (DEL) €
7 (DELTE

414774 SUP SOFTWARE TMmpPL JUNT&/ JUNT4/ (DEL) €
SINTTS PREPFINALRPY JANTS® /7 ~JUNT&7 fOCL] E
414774 PRE=STARTUP CHECK=OUT APRBO/APRBOAUGEO/ (ADD) €
1 4] KUGBU7 NOVeU7 17.1°1°2 B 4

A14774 FY74FISCALFINAL30IRPT DECa0/ DECBO/ (ADD) €
[ 0 OOT E

415378 RECEIPTOFFUNDS MAYT78/MAYTBNMAYT8/MAYTS ]
EBT9 W

415378 CORRUL TRASONICNATA OCT78/MARTIJANTI/AUGTS (]
®I5370 COTASPRUU JUNTY7 AUBIVI M
415378 CLEANPROC AUG79/AUGT9JANBO/ L]
MABIPROJ JUL8U/ JULS07 |

415378 BANDBINxMg09PRNJ AUG8O/ SEP80/ N
15378 BALCISTICEVAL — "MARBU/MAYGOSEPBU/ — ]
415378 FINALRPY SEP8O/ NOV80/ ]
15378 FINALRTPIAT oCT807 0CT80/ L]
416378 ENGRREVIEW+»ANALYSIS APR78/APR7680CT78/0CT T8 E
378J78 PHEVPARLSTOPEUFWURK ’WKRYUIH‘R‘IBMIWG?HAR"B E
416378 REVIEWSCOPEOFWNRK (1AAP) APR78/APR78APRTB/APRTE £
4T63ITS DESTONTESTPLAN APRT8/7APRTSAPRTB87APRTE — “E
416378 APPROVESCOPEOFWORK¢TESTPLAN APR78/APR78APRTB/APRT8 £
7 - T8/MRYTEMAYTB/MAYTS— ———F
416378 DSGN*FABEQUIP JUNT8/JUL78AUGTB/AUGTS 3
1 CUTIONGFTESTPLAN ———— —RKUOT87SEFP78JANTI/FEBTY 3
416378 REVIEWOF TESTRESULTS SEP78/SEPT8JANTI/FERTY 3
ESS+EQUIPDSGNS SEP78/SEPT8APRT9/APRTY E

416378 STUDYREPORT NOV78/NOVTIBMAYTI/MAYTY £
TS7MARTINOVTS/MARTS ~— —F

416379 DSGNTESTPLN DECT8/MARTIDECTB/APRTY £
) (21719 (- ~DECTB7APRI9APRTI/MAYTQ E
416379 INSIALLOFEQUIP APRTI/MAY TIMAYTI/MAYTS €
$I6379 EXECUTIONDFTESTPLE T JUNTS7JUNTIAUBTI/NOVTY E
416379 FIRANGTEST (PROVGRD) AUGT9/DECTISEPT9/MARSBD €
STE3TY VKvurnglu.Jsbws ——NOVT9/NOVTISEPTI/DECTS —  — E
416379 F INALRPTARRADCOM DEC79/JANBOSEPBO/ E
L} S3IVIRPT - = SEP80/ tADD) E
418979 RECEIPTFUNDS AUGT9/AUGTIAUGTI/ZAUGTY M
418979 AWARDCOMTRACT —APRT9/7APRTISEPTS/SEPTY M
418979 PURCHASESTEEL 0CT79/0CTT9FEBBO/MARED ]
1897y CERRSTEET FEBBC/FEBROJUNSOY M
418979 FINALRPT JuLsos AUGBO/ M
4189 ectiPTFyUNDS NOYT97NOVYINOVTI/NOVTG (ADD) M
418980 AWARD OF CONTRACT NOVT9/NOV79JuL80/ ™
418980 PROCOPT Jutsos—— —FEBSYY — M
418980 OPTFORGINGPRESS APRg0/ JuLso/ (ADD} M
- 7———gEPBO/——ADDTM
418980 DETNEEDFQRSPHEROIDIZEANNEAL SEP8Y/ NOV8o/ (ADD) ™
518980 EVALMACHINETOOLS —  — OCTB0/ " DEC80/  tADD)I ™
418980 FINAL REpQRT MARSB1/ ApR81/ (ADD) M
189 i) APRBI7Z — APRSIZ — (ADD)I M
419479 FISCALOBLIGATION MAYT9/MAYTIJULTIZJULTY M
4 NT97JUNTISEPTI7SEPTS — W
4194 PRCC/FABOFTSTERNIP DECT9/7AUBTI0CTEO/ M
51 PROCSAEQUIPPARMETERS  — —  —  DECT97DECTIIANSL 7 - m.1
419479 HA2ARDANAL SEPTY/ NOovBo/ L]
1987y PERFTECHAECONENAL — — NOV807 — JANS1/ E—1
419479 PREPRTPAMAKERECOMM JaNgl/ MAYB1/ M
420080 SYSEVAL JANBO/JANBOSEPBO/ €
420080 FINAL3UIRST T SEPB07 FEBS1Z7 €
420270 LABSTUDY DECT0/DECTOAPRTLI/JyNT4 £
20270 CEEQUIP— MARTIZ7MARTIUUNTIZJUNTT €
420271 LaBsTuDY DEC70/DECT70AUGT1/AUGT) €




It

420271 PROC*INGTALLBENCHSCALEEQUTIP MARTI/MARTISEPT1/JANT2 (4
420271 PERBENCHSCALESTUDYSCOMPILEDATA JUNT1/JUNTIJULT2/JULT2 E
320271 SELPROT JUNTIZJURTINOVIIV/ROVTY ~—  F
420271 ESTABPILOTLINENGGN NQV?1/0CT7IDECTL/DECT)
% o JEANTZ27DECTIJUNTZZIURTZ — €
420272 PROC*INSTALLPILOTLINEEQUIP JAsz/JAN7as:P73/oc173 E
CTY270CT72J0NT3IZ0CTTY —  E
420272 ESTABFACDSGNCRITERIAFORCORPSOFENGRS MART3/JANTIJUNT3IZ0CTT3 E
420272 VODBLDGFORTHERMALUERY —  JANT3I/JANTIJUNT3I/JUNTY E
420273 PROC* INSTALLTHERMALDEHY JANT3/JANTISEPTI/SEPTS E
¥20273  PRUCSINSTALLPYLUTLINEET TIANTZ7JANTZIUCTE7JULT4 €
420273 PERFPILOTSCALESTUCY 0CT72/0CTT2JULTA/MARTS E
§20273  ESTABFACUSGNCRITERTATURCURPSOFENGRS  MARTI7Z7JANTIRUGT&7DETCTA —  E
420273 INITIATEF INALROT MARTA/JUNTAMARTS/MARTS
A30273ITARUTS PRUCSTNSTACLUSFGSTRENS MAYTS7MAY95AUGTS/AUGTS

420273THRUTS PERDSGNIMpVTENAR
3Z0PTITRRUTS PERPICOTSCALESYUDYSCORPTILEDRTA

JUNTS/JUNTSMARTE/JUNT 6

T JUCTS/JULTSDECTS/APRTE —

E

E

E

E

E

DECTS7JUNYSIUNTS7JUNTSE —  E
£

E

E

420275 MFGPILOTLOTSFORBALLISTICTEST NOVTS/MARTGDECTS/APRTe
§202TS  COURDUCTBALCISYICTESY
420276 PERDSGNIMpVMTENGR MAYT6/JUNTOIUNT6/JUNT 8
§2027% PERPILUTLOTSTNYSCOMPILEDATA MAYT67JUNTEDECTE/SEPT6
420277 PEROSGNIMpVMTENGR SEPT6/SEPTOFEBTT/FEBTT
420277 PERWMIBARTPROCOEV T JANYT/FEBYTJUNTT/JUNTT E
420277 PERPILOTsanESTuovoCOHPILEDATA SEP76/SEP76JUNT T/ (0EL) E
2 KTPICOTCAY JURTT/ " JUNTT7 —  (DECT ©
420277 CONVUCTBALLISTICTESTOFM30A1 JULT1/ SEPTY/ (DEL) E
420277 HFGMZEETPILOTLATFORBALLYSTICTEST DCYY67~ ~ DETCT&/ IDEL) €
420277 CONDUCYBALLXSTYCTESTOFMZGEI JANTT/ MARTT/ (DEL) E
320277 PICUIUINESCALESTOYSCOMPTLEUATE —  SEPT6/SEPYSDECTT/JANTS E
a20277 MFGM30AIPILOTLNY JUNTT/JUNTTAUGTT/AUGTY E
2 EPTT7SEPYTOECTT/SEP?E — ~ "%
420277 COMPLPROCPARFODM26E]1 «CONDLABTEST SEPTT/SEPTTINOVTT/JUNT8 E
V202Y7 PREPFINALTECRREY T SEPT1/SEPITAPREBU/ E
420277 FINAL301RpY MAYB0/MAYBOJUNBO/JyNBO E
§2T080  FURDINGRECVDGOAD —_ NOVTI/DECYINOVTII/DETTO E
421080 FUNDINGREVDGOCO ’ SEPBO/ SEPBO/ E
¥ZI1080 ERGRUSCT SEPB07 JARBI7 E
421080 BLOGMOD JANB1/ JUuL8l/ E
421080 PRUC7FABEQUIP FEBEL/ JULB17 E
421080 INSTALLEQyIP JuLsly SEPB1/ E
21080 EQUIPDERUG SEPBI7 DECTB17 E
421080 evaL/PlLoTLOTHFG DEC81/ MARB2/ E
EPBU/7 WMARBZZ — €
421080 PILOTLOTTEST FEBg2/ MARB2/ E
) T “MARBZ27 T HaYBZ/ T E
421176 COMP*EVALDATACANCPTTECHAUTOCNT (TASKI) SEP7S/SEP7SDECTS/MART £
FZITT6. 7T DEVYSGNCR[TV+PRFPSCOPEFURPROCPRUTUSYSTIANTEZ7JANTSJUNT6/0CTTE E
421176077 PROCPPUTOCNTLSVST E

JUNT6/JULTE6MARTO/MART9
ECT8/7DECYSIONAT7 — &

421177 COMPLeEVAL DATAFRONLINEPROCCNTLOPER  FEBBO/MAYB0 JUNBO/ E
L2305 ) Anm— ALR i UNBU7  AOGBD/ T E
21177 LITSER*REYOFPRTORART (TAGKII) SEP78/SEPT8SEPTB/SEPTS E
PATYOEVICE SEPT8/SEPYSSEPTE7/SEPTE E

421177 REPEATABOVEW/MODS SEP78/SEP780CT78/0CTT8 3
R ry KRTS7KPRTS €

421177 SELOFCO/iTReAWARDOFCONTRACT FEB79/FEBY90CT79/ (DEL) E
WPCTIRSYRU  OCT79/7  ~ JUNBO7 oL E

421177 COMPTRPROG ocTTY/ JANBL/ {DEL) E
¥ZIVTT PRELSAFTEYAPPVL DSGNPRIURTOFAB JANBO7 ~ OCT T (OELT &
421177 ENGKREVSIrcuoonnoronnAcnxnsrALL DEC?79/ JUNBO/ E
T T

421177 paspsxTonNSTALLAuToprAcrnAcn MAYB0/ JuL8o/ (DEL) E
AUTOTSR G897, FEB8I7 (DELT r

421177 STATANALOFDATA JANBO/ JuL8o/

NALENGRRPY KPR “

u
anr PARTS Fag,

57““‘UDE!UT‘""""“‘”E
NOV79/NOVTIJUNBO/ (ADD) E
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421177 NMACHINE CONSTRUCTION ‘NOVT9/NOVIIJUNBOZ {ADD) E

421177 MACHINE DeBUG FEBBO/FEBRO JULBO/ (ADD) €

: AOOT T

421177 XNTERFACE PROCESS W/MACH, FEBBO/FEBBOJULBO/ ({ADD) €
e DEMo T‘S SPET JU

21177 DEBYS AUTo SYS JUNBO/ SEP80/ (ADD) €

L Y4322 44 D:Hv xs:l

421177 REPORT MARBO/ AyG80/ (ADD) ¢

GS AUGBO7  AUG8U7 TADOT ¥

a2117? DUP FaB JUNg0/ SEP80/ (ADD) E

PLANRT 0CT807 [o] K 114 TAVUT E

421177 CALIBRATE ocTsos NOV8O0/ (ADD) ¢

CHSNTA UECE07 DEC807—— (RODUT ¥

421177 FINAL3OIRPT NOV80/ DECBO/ E

1] s—ocfvmmvr.__—
421478279 CNO"‘TGSﬂMlNL!AISONI/OGAISSESSENVIR 0CT11/HAR18$E';;9/

0 Y ’['
421478 EsTABPaocuATERSPECSOUAL.QUANT(RAAP) MAY78/MAYTBJULTB/JUL TS (4
421478 EVALPRACTECONSENGY 0CTT78/0CTT8JANTI/JANTS E

1 T FEBTI/FEBYIMARTIZRARTS — €
421478 FINALRPTRECSCHOFPROPREUSEMEAS APRT9/APR790CTT79/NOVT9 £
3 + §7SEPYSFEBTY/FEBTS —  E
421478 QUAL*QUANTPOLLABATEWATERS FEB79/FEBT9APRT9/APRTS E
" A MAYTYI7NRYTY JULTYZJULTY t
421478 DETMINREQDTREAT AUGT9/AUGTISEPT9/NOVTS E
TERP MERS CTY90ECTI/DECTY — &
421478 DSGNCENGRSMALLSCALETESTHMODULES JUNTB/ AUGTS/ (4
—DECTS7
421478 PROCEQUIP (PHASE]) AUGT8/AUGTBOCTT8/FEBTY [ ]
At 9i
421478 PROCEQUIp (pHASF2) DECT8/DECTB8APRTY/ E
—  OCTTT7O0CTYIMARTB/MAYTE  E
421478 ENGRSTUDIES MAY78/MAY78JULTB/JULTS E
€are 87JULT8IANBG —— F
421478 HAZARDSANAL JUNT8/JUNT8JANBO/ £
i t N§O7— Jutsoe/s—  E
421479 PROC‘.’!HOTPLANT'AC(RAA?) NOVT9/NOVTIJANBO/ (ADD) E
JANB(7 —  FEB8U7  TRDOT E
421479 PILOTPLANTEVAL FEB8O/ JuLsos (ADD) E
NZISTY ECOSENSYEVAT JULB07 AUGB07  (ADDY E
421479 PREPbFﬁATAFORDSGNCRIT JuLeos SEP8O/ (ADD) E
I 07— (ADDTE
L 421479 ETABPROCWATERSPECSQUAL «QUANT (KAAP) AUG79/AUGTIDECTI/ (ADD) g
l 7 -QUA ATEDWATER CT97  MEAR807 — (ADD) E
L 421479 EVALPRACTECO+ENGRY MAR8O0/ JuL8o/s (ADD) E
! UG807 " SEP807  — TADDY E
LA2]1479 FxhELR?TRECSCHSPHOPREUSEMEAS SEPBO/ ocT80/ (ADD) E
i ECT9r ¢
L421479 HAZARDANAL NQV?9/ FEBBO/ E
ereTy FINACRPT MARBO7 APRBO/— ———F
421479 TEST*EVAL APRT9/MAYT9 JULTY/ E
* F — —XyOT9Z—NOVI9Z —€
421479 INSTALLeASSY MAYTS/ JuL79/ E
&ZTETY resteevat AUOTY/ NOVT97 €
L 421479 FINALRPT DEC79/ MAR80O/ E
, 621 PLANYEVAL JANBO7 MARBO/ " (ADDYTF
L 421479 DEvaGNcnn APR80/ AUGS0/ (ADD) €
Rr2L244 FINALRPT JUNBO7— SEPSO7 — (ADOY E
,421479 ENGRREVIEW SEPT9/SEPTINOVTII/NOVTI(ADD) E
4214799 PILOTUOBPREP JUNBO/ AUGB0/ (ADD) E
2187 ANAL7| —JULBO7 —  SEP8G7  TADOT E
L421479 DSGN*PROCACONSTLABEQUIP AUGT9/AUGBTIJANBO/ (ADD) E
§ )2 FEBBO7  JULBOG7  (RDOV E
421479 FINALRPT AUG80/ SEP80/  (ADD) €
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421479 ENGROSGNSTOY (VAAP) AUBTI/AUGTIJIANBO/ T (ADO) E
421479 FINALRPT (vaAP) FEBBO/ MARB0O/ (ADD) E
FIISTS ENGRPREP (BAAP) AUBTY/AUGTISEPTIZ7AUGTITADDT £
421479 LEASINGEQUIP (B2AP) SEPT9/SEPTIDECTS/ (ADD) E
7] PAMAYL (BARPY  DECYS7  SEP8BU7  TADUT E
421479 FxMLnPngum 0cT80/ NOVB0/ {ADD) E
3 HARTI7FARTS (ADDT €~

421478 DEVOFANALTST APR?9/APRYIMAYT9/JUNTQ (ADD) E
WSTALLARSSYOFFQUIP JUNTIZJUNTIIUNTI/JUNTITADD) E-

421478 TESTAEVAL JUL79/7JUL790CT79/0CTT9 (ADDIE
RZTH7E FINALRPY OCTT970€TTI0ECTS/ ~—  TAUDIE
421573 CONPLAEyALDATA AY672/AyGT20ECT2/0ECT2 E
§2T1573 PRUSSYSEVALDATE DECT270ECT2IUNTIZIJURTY — €
421573 PREDSGNCRIT JANTA/MAY 74JUNTAZJUNTS E
§ZIS7T “PROYOCNYLSYS JUNTA7JUNTSApRTE/AUGTE — E
421574 PROTOCNTLSYSACC JUNT6/JUNTTJUNT6/NOVTS £
§7T5%% TOPTOMPL JUNTE/IANTIIULTEZJUNBD D
421573,74 PROJPHY §COMPL JUNBO/JUNBOJUNEBO/ JUNBO E
21 0 LCOMPT JUNBO/7JUNBUJUNBO/JUNBS — E
421573,74 PROJCLUSEQUT JUNBO/JUNBOJUNBO/JUNBY E
422373 PUANTSCOPFOFWORK T T TOCTTI27N0VI2NOVT27N0VT 2 €
422373 PILOTPLANTCONTPAWARD NOV74/FEBT3IFEBT3/FERTY E
§22373 PICOTOSGN T FEBTIZFEBTIMARTI/MARTS E
422373 PILOTFAB A MART3/MART3IJUNT3I/ZJUNTI E
422373 PICOTINSTALL . - - JULY3I/JULYISEPTIZSEPTY E
422373 PILOTACCPTD FEBT4/FEBY4JULTA/DECTS E
%22373 FIKALRPT - “SEPT&7APRTSDECTAZA GTS E
422374 PROTOPLANTSCOPFOF WORK NOVTA/NOVT4JANTS/JANTS E
¥ [y CNTRAWARD T FEBYS/FEBTISMAYTS/FEBTe L
422374 PRCTODSGN JUL?S/FEBT6O0CT7S/APRT 6 E
§2237% PRUTOFAB ) SEPTS/MART6JANTEZAUGTS €
422374 PROTOINSTALL APRTO/AIGTEMAYT6/SEPTe E
LY UYUATCPY [ MAY767JANT9JULTE/FEBTS €
422374 FINALRPT MAY76/NOVTBSEPT6/0ECTS E
. T —OCY76/DECTSOECTB/JANTQ (ADDT £
422374577 PROTOEVAL AUGTT/AUGYTFEBTY/FEBTO(ADD) E
OCT767DECT6DECTE/FEBTTIADUT E

422317 MFG/PROCPROPCOLLOID DEC76/0ECT6JUNTT/DECTT E
€S "JANTY/FEBYIJUNTT/MAREG

422377 FABPROPCHGS JANT9/ FEBT9/ (DEL) E
422317 COAUSTESY APRBU7 MWAYBU7 (DELT E
422377 ECOANAL FEBTS/ MARB0/ (DEL) E
WAL ANTT7ROVYSOCTTIZIJUNTY — €

422377 DWG*RAMDOC MARBO/MAYB0AUGE0/ E
22317 FINALCRPT T AUGBes “SEPBO7 R 3
422377 FINALTECHRPY SEPTT/MAYROSEP8O/ E
2 ANACSUPPL NAYSO/MAYRUSEPET/ TADOY ¥
422579 PROJFUND ING JANT9/JANTIMARTI/JULTS €
TITX A S7JULT9JUOC®Y 7 0t

422579 PRELIMHAZARDANAL JULT9/7JULTIJULBO/ E
2 PTATIONSTUDTES - T JULBe/ AUGEOZ T €
422579 PROYPHYSICALCOMPLE TION JuLsos AUGB0/ E
CACCOMPLEYION —  AUGS0/  _SEPBU/ — K

422579 PROJCLUSEQUY SEPBO/ ocT8e/ £
r N PRBUZAPRAVAUGBY7

422680 CHECKOUTF 1ELDEQUIPMONTORS SEPBO/ JUNB1/ £
AR JUNSI/ “AY6817 I

422680 INTERIMRPY AUG81/ SEP81/ €
A T ocTal7 B [41  VAN—

422680 PROJF ISCALCOMpI_ ocrtel/ ocYel/ . E
v8I7 t

422872 PROGRAMAUTHORI ZATION AUGT1/AUBT1 E
§2287¢ AWAROCONTRATY TJANTZ7SEPTZ €
422872473 DSGNOFPROTOTYPS JAN7zISEP1zJUL1z/$EP73 E
§¥2Z87% TEF A SYOFPRUTUSYST JUNTZ7SEP7IJULTS7DECTS €
422874 SHIPMENTTOPA APRT5/APRYSAYOTS/JANT 6 E




YTT

422874 PABLDGPREpR+MOD FEBYS/FEBTS5JULTS/SEPTS E
422876 SYSTXNSTALLATION MAY75/MAY75SEPTS/FEBTS £
RAL AYPE — JURTSZJUNYSJUNTE7JUNTE —  E
422877 FXhAEIZESCOPEONORKHRAPPERLXNER FEBTT/FEBTTAPRTT/FEBTT(DEL) E
22817 MAYTT7MAYYTIULTYZ —  "TDELTE
422877 WRAPPERL INERF AR AUGTT/ DECT?/ (DEL) E
XY

422877 AWARDSCALECONTRACT JUNTT/ SEPTT/ (DEL) €
22877 SCACESTYSTFAB OCTTT7  — WMAYT87  1DELY E
422878 DEMONSTRATEEQUTP JULTB/JUL78JUNTB/JULTB (ADD) E
§22878 SHIPEQUTP JUCT87JJLY8AUGTB70CTTHIADD) €
423180 PROCPILOTPLANTFAC NOV80/ JANB1/ E
§$231080 — INSQTALRFITUTPLANTSTYS JANG17 FEBSI7” E
423180 PILOTPLANTEVAL FEBBl/ JuL8als E
§cJ318BU ELUACNERGYEVAL R 1] % 5 ¢ S 1V]¢1. 5 ¢ aum o €
423180 PREZDATADSGNCRYT JUL81/ SEP81/ E
23180 DoCAFINALRPT E— 1 1) s NOV8Y/ = £
423180 ESTPROCH20SPECS APR80O/APRBOOCT80/ E
CYBO7DECEO7 - — ——

423180 EVALPRACTECOAENERGY DEC80/ MAR8G/ E
823180 DETMINREQYREAT — —— — ——— MARB1/ ~— MAY81/ “E
423180 FINALRPT MAYg81/ JUNB1/ 3
$23180 —-ovmit.tpmmw— —JUNB17 “Jutsty E
423680 RECEPTOFFyNDS 0CTT79/JANBG £
§235 T T T TTTTTTTTTOCTTI70C TY9DEC T/ JANSD ‘E
423680 AwARDCONTR DECT79/JANROSEPBO/ (3
$23I5HT DSGNPRUTO T T T TseEPBUO/ FEBB17~ E
423680 TESTPROTO MARB1/ APR81/ 3
235 T DELTOLORDPLANY — MAYS17/ JUNSBL1Z — E
423680 DELTOPAF INALTECHRPT SEP81/ €
§¥23580 riRxEItTRYP “SEPB17 “SEP8Y/ — — —txDOYE
423773 PROCENGRSERY OCT72/AUGT2JANTI/MAYTI E
423773 FLOWDTASSITESET ~ JANTI/MAYTIMARTIZJULTI €
423773 PILOTPLANTDSGN FEB73/JUL73MAYTIZAUGTA £
237157 COMPTRSINMGL “MAYTI7MAYTIMARTE/MARTS E
423774 DSGNREV FEBIS/FEBTSJUNTS/JULTe E
AZITTE VENYORONTRS T~~~ JULTSZJULYSOCTIS/NOVTIS— —
423774 Euu“’Pﬁoc NOV?S/NOVYSDECTS5/MART? 3
423174 ———eogiPotL = — MAYTO/MAYTOMART T/ LT €
423774,706 HAZARDSANAL JANTA/ JANTASEPBO/ E
§23717 NSTRLL JUNTE/JUNTTFEBTT/JANTS E
423776 MECHTESTOFEcuw APRTT/NOYTBMAYTT/JANTS E
2371710 wrt TECOmMPFOX IS TUDY “MARTT/MARTTAUSTTZ0CTT Y tADD Y2
423777 MECATESTOREQUIP NOV78/NOV780ECTB/JANTS 3
423778 PILYTPLANTSTARTUP TPROVEQUT) — MAYTS7 JULT9/ (DELY E
423778 FINALRPTeHAZARDSANAL MART9/MAR79SEPB0O/ (ADD) E
423178 HRZARDSANAL . T “JANT&/JANTH&IANT9/ tOELY €
423778 PROYPHYSIcALCOMPL JUNBO/JUNROJUNBOZ JUNBD E
423778 PROUFISTALTOMPT TTTIUNBO/JUNBOJUNBO/JUNSD E
423778 PROJCLUSEQUT JUNBO/JUNBOJUNBO/ JUNBO E
424697% DSGM [ o DECTI/DECTIMARTA/MARTS E
424974 EobepRoc.msnLL MART4/APRT4JUNTA/JUNTS E
426978 EQUIPEVAL “JULTE/JULTOMARTS/0CTTS E
424974 FINALRPT (FY74EFFORT) APRTS/MARTTSEPTS/MAYTY E
42997 PILOTPERANTSTOY — MAYIS7 - ~-oCTTe7 ot
424974 BIRVPANNEY I SF 1L TERSPEC MART6/MARTO0CTT6/0CTT6(ADD) E
428975 PILVIPLANTSTUDTES — — MARTS/ ocTrs” tOELY E
424975 FINALRPT (FYTSEFFORT) SEPT76/MARTTOCT76/JUNTT E
428977 BIRDPANNE ISFTI TERPROCSINSTALL — DEC76/DECTOSEPTT/JANTS E
424977 evn.urFerER ocTT?/ DECT1/ (DEL) E
25978 WEZTROSANKT AUST87AUGTYBAPRTYZAPRTYTADD T £
424978 eeulPrEsT JuLaos AUGB0/ v
428978 PILOTPLANTOPER e it JuLr97 DECT797 (DEL) E
424978 ECOEVAL AUGT79/ DECT9/ (DEL) E
§ NEVISFILTERINSTAL — — — —FEBT9/FEBTIJUNSD/ - TADDYE
424978 FINALRPT Nov8eo/ Apr81/ E




STI

424978 FINAL3UJKHPT ocT8o/ DEC80/ (ADD) E
425274 EXPERSTDYCONTPROCF ORMFGQFRDX ¢ HMX SEP73/SEP73DECT4/0CTTY E
425274 TOP ~ T DECY&7  JANTR/ (DELT E
425274975 PRODIMPLROX/HMYPROCIMPY JUL74/JULT4DECTS/0CT74 £
RZSCTas 15 EQUITPROC INSTALL (ARRADCOMPILOTPLANT)IOCTT4/0CTYADECTS/NAYTS ~  F
425275 EXPERSTDYOFPROCF ORMFGRDX/HMX SEP73/SEP73DECT8/ (DEL) E
"DEC74/0ETTADECTS/SEPTe  ~—  E
425275 FINALRPT NOVTT/NOVITMAYT9/JUNTS E
3 “VEO ICGTITANHYORIOE MARTT/MARTTJUNTT/JUNTT t
425277 COMPC=4sTYDY JANTT/JANTTIUNTT/0ECTY E
§25277 CONPYAYSTDY DECY6/DECT6JUNTT/DECTY €
425271 ENGRRPTPRODPROVEOUTCRUDEACETICANHYD MAY77/JULTTJUNTT/JANTS E
25277 CURPCS¥TTDY JUNTTZ7DECTTJIULTBZ7APRTY — E°
425277 *a#COMPSTDY JUNTT/DECTTJULTB/JUNTSB E
527 KYIELOTIMPVT JUNTY/Z70CTITAPRTE/MAYTG E
425277 PILOTPLANTREACTVAROPT JUNT9/ NOVT9/ (DEL) E
ATS2TT FINBLRPT{FYTTEFFORTY ~ FEBYSB/APRAUMARTEBZJUNB) ~ — "E
425278 PRQUSIMMERPROC MART9/MAR7IMARTB/MAY8O E
R ARTI7MARTINOVTS7 ~ "TDELT E
425278 MOCHEXAMINEFEEN INCRHMAY JELD APRBO/ AUGBO/ (DEL) E
3252 FORGPTYIELD  — AUGBO/ —~ DEC807 — (DEL) E
425278 PRODPROVE QUTROX/HMXPROCIMPVT JANTB/ JANTS/ (DEL) €
42527 T ATCW —  DCTT97NOV7I9DECTY/DEC7GUADDY E

425278 FINALRPY APR80/APREOJULBO/
42527 CANTP pﬂn__uswwozcvvaunaur—"-~rxnurr
426374 SYSTSTUpY AUGT3I/NOVTIMART4/DECT4 €
§2 CART T T TAUGT37NOVI3APRT4/APRT, “E
426374,75 PILOTPLANTDESIAN NOVT3/NOVT3APR76/APRT6 (ADD) E
326374 CORNVEYURSYST T T T (DELT B
426374975 PROYWORKSTAS (DEL) E
428374, 75 EQUIPDSGN MARTA7MARTAFEBTE7NAR TG (ADDT £
426374,78 INSTRUMENTATION«CONTROL JUNTA/MAYT4DECT4/MAYTR E
428375,77 PILUTPLANTCONSTRUCTION o o MARTS/FEBTTNOVTIS/JuULTS [3
426375»77 EauxPrAe FEBTS/FEB7TJUNT7/AUGT7(ADD) €
L¥{ PROCUREMENT JANTS7JANTSJANTB/JANTB(ADD) €
¢2637s.77 EQUIPTEST . APRTS/APR7S0CTT7/0CTT7(ADD) E
§25378, 71 PRUCEUUTPTNSTALL SEPTT70CTYTIRAYTB7JUNTSVADD) E-
426376 PILOTPLANTOPER MAY78/JUNTBJANBO/APRE E
§2637% FINALREPORY ~ APRT8/APR785FPBO/ E
426379 FINAL30IRPT APRBO/ SEP80/ 3
3 3 sY5T JUNBU7 ~ 'NOVBOD7 o N
426680 FABCRITASSINSPATESTSTA AUBBO/ DECBO/ N
SSATESTSTK DECBU7  WARBY7 — W
426680 PROCEQUIP MARB1/ SEP81/ N
L} A “JULB17 DECB1/ N
426680 DEMOASSLINE DEC81/ FEBB2/ N
& ) 27 “ApREZ7 N
426680 FINALTECHRTP JUNB2/ JUNB2/ N
§26580 FINALIVIRPT JULBZ7 -~ Jotsx’— ~— W
426775 LITSURY JANTS/FEBTSMARTS/JUyYNTS €
§2877S BENCHRSCALESTDY JARTS5/JULT5JANTE7RUGTS 13
4267 75 PROCSTpY JUNTS/SEPTSJANTG/DECTS €
RPY —  JANT&7JUNTTAPRTS7JUNTT E
4267 17 DSONCRIT 0CY?77/0CTTTIDECTT/ (DELIE
4267 17 PROCEVAL 0CT77/0CTTIMART9/MART9 (ADD)E
) HAZARD aNAL “JANT9/FEBTIAPREBO7 €t
42677776 FINAL HAZARD AMAL MAYB0/ SEPBO/ (ADD) E
’ RNES “WARTY7APRTGAUGTS/AUGTY (ADDIE
426777 PRELIM PILOT PLT DSGN AUGT9/SEPTIFEBBO/ E

WAYBU7

4267 77478 EQUIPPROC+INSTALL JUNBO/ MARS1/ E
. H K MARBI7 —"RAYBII—"‘—‘T

4267 77 FINALRPT APRBl/ , JUNsl/
§257T° 718 CIVECHETKOUT T JUNBYZ AUBBW—HDD)T
4267 T8 ENOITEMLDG/TEST JuLel/ NOV81/ (DEL)E
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4267 718 T FINALRPT T T sEpBl/  DECB1/ T (ADD)E

428076 F1sCOBLIG SEP75/SEPTSSEPT5/SEPTS M
28076 SCOPEOFWORK 7SEPtS N
428076 COoNIAWARD 0CTT5/JANTOJANT6/MART 6 N
428076 COMPLOF TDp MAYT6/JUNTOJULTE/AUGTS N
428076 SCOPEOF WORK (AMEND) NOVT6/DECT6DECT6/JANTT N
T FO7 JARTT7JANYTHRRTT7
428077 SCOP?OFHORK OCTT7/DECTONOYT6/JANTY N
TRAWKRD NOVTS7JAN /AUBTY N
428077 EQUIPFAR MARTT/APRTTDECTB/FEBTS N
L o0 | A—
428077 DOCUMENTATION JANTB/JANTBAUBTI/DECTS 5
§ZBU77 FIKALRPT s:nwnovmsc‘nrmmvrxm
428176THRU79 INVENTORYSELPLANTS JULT5/JUL75JANBO/
R OCTTS/ —thTT
428176THRU79 EVALOATAFRSELPLANTS APRT6/APRTSAPRBO/ (ADD) €
" t OMTS JULTE7JULYSMARTIZSEPTO tADD ) E
428176977 AppLIRTHERMOGRAPHYFORPROCINVENTORY JULT5/JULT60CTTTZ0CTT? E
ENTRS T MAYTS/MEYTOSEPT6/SEPTE E
428176 IDENTWASTEHEATRECAPPLS 0CT76/0CTT6AUGTT/JULTY E
% — "JANT870CTTIFEBT8/NOYTT - =
428176 FISCALOBLIG 0CT75/0CT750CT75/0CT75 E
§Z8TTS ACTTEAMFONPED T oCTTS70CTTIS0CTTIS/0CTIS — — E
428176 SAAPSURSCOPEOF wORK 0CT75/0CTTS0CT?5/70CTTS E
28176 SAAPENEROYINVENTCONTPLACED —— — —JANT6Z7JANTOAPRTG/APRT S t
428176 SAAPENERGYINVENTORY APR76/JULT6FEBTT/FEBT? E
§28 voni.10 ——0CcT7870CT7S0CTIS70CT TS5 — ~§
428176 PREPSCORE QF WORK JULTS/ZJuLTSJULTSZJuLTs E
28116 PrReESTOYC RUOTS7RUBTSNOYTS/JUuNTS - — €
428176 CUNDFORGESTDY JANT6/JULT6JULTE/FEBTT E
428176 PREPPILOTPROUSTOPEOF WORK UL TS ZIULTOSEPTO/SERTT E
428177078979 INVENTURYRMGPLANTS ocTr6/ JUNTT/ (DEL) E
4281 T T8v7y EVALDATAFRREMPLANTS ———————DECT&87 — 0cTTI/" T0ELT E
428177978979 DEFOFTECHREQ+COMPLOFFINALRPTS ocTr?r/ MARTT/ (DEL) E
§ZBTTT " SELLONTRF[SSUETONT ——JANTT7PEBTTAPRTT/JULT? ~ —F
428177 ESTABPERFpATA APR77/JULTTJULTB/FEBTS E
28T T PERFHRZARDSANATYSIS —— — —  —JUNTTZJUL7TJANTB/DECTT £
428177 SAAPRPT FEBIT/FEBTITAPRTT/APRT? E
OZS’T‘r?—tCI‘\PSeUPrUFYU‘?K [ “OCTT670CTTONOVTE/NOVTs E
428177 LCAAPCONTPLACED DECT6/DECT6APRTT/JUNT? E
¢ YIRVENTORY RAPRTT/ZJULTTPEBTB/NOVTT €
4281717 PLACEPILOTPRODCONTR JANTT/MAYZ2TJULTT/NOVT? E
428177 mAKEPILOTPRODGUA e FEBTS/FEBTIMARTI/MARTS €
428177 EVALRESPI| OTPRND APRT9/APR79 APRT9/APRT9 E
828177 PREPFINALRP —————— ————— APR79/APR7T9DEC79/ - £
428178979 FINALRPTS DEC77/MAR78JUL8BO/ (ADD) E
&2 o COTPAC———— - ~JyubtT8/JULTOMAYBL/ - (ADDY B
428178 FINALRPT JULT8/JULT8AUGTBZAUGTR (ADD) E
4z81TE——ENEROSONPILOTFRCFORADUNASTERECAPPLS —MaRTS/ JuNT8/ E
428178479 ENGRDSGNCQNSTHESTPILDTFAC JULTB/JUL78MARBO/ E
28HT8—— 3 TR*ISSUFTONT SRR JANTBZJANTBJIULTBZJyNTE 4
428178 DETAVAILBIOMASS+NSTL/MSAAPFUELREQMTS JULTB/JUNTBAUGTBZAUGTS E
§2 STEUTIL— AU6787AU0B780CTT8/NOV TS E
428178 PRE':_ECOoENVIpsrATEONsELuNIT NOV78/DECTBFEBT9/Au6T9 E
428178 FINALRPT — " FEBT9/AUGTIMARTS/ L3
428178 SELCONT°XSSUECnNTFORPHASEIX APRT8/APR78JULTB/JULTE(ADD) E
428178 DSGNPItOTPLANY - JUN8BO 7 JaN8ls €
428178 PUR+INSTALLPILNTPLANT JANBL/ JUNB1/ E
§ZBIYS  TESIYEVXLPILOT LART — JUNBl7 — " JuL8t/ —— ¢
428178 FINALRPT AyGsl/ SEP81/ €
&28TY8 LCAAPRPT — ~—— — — """ ~HMARTB/DECTTMAYTB/APRTS £
428178 ADD#LEFFORTSDEF APR76/APR7T6FEBT9/FEBT9 £
428178 FINALRPT T T “FEBT97FEBTIMAYTO7MAYTY E
428178 FIsCOBLIG OCTTIT/FEB780CTTT/FEBTS E
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428178 RECSCOPEOFWORK JULT7/SEPTTAUGTB/FEBTS E

428178 RECCONTPLACED SEPTT/APRTBIULTB/JuULTE E

¥2 GNS o “AUGTB/AUGYBDECTB/DECTS  E

428178 oPTRECSYST JANT9/JANTIJUNTI/JULTY E

32 ATEOPARTREV " DCTTI/SEp?YDECTEZOCYTY E

428179 SELOFPROCTOBEE ¥AM JANTY/ FEBT9/ (DEL) E

$ZBTTY SECOF INSUL TYPE<APPL "FEBY9/NOVYFIANBOZ— — T F

428179 TESTOFSELAPPL Juk 79/ AYG79/ (DEL) E

2817V EVACOFITSULBUYLTUR - o . FEBBO/ JUNBUD/” (ADDY ¢

428179 FINALRPTeRECOM Juk.gors SEPBO/ E

§28779  SURVEYOESSAGESTRAARP - OCYTB/AUBTY NOVI9/NGVYIS  E

428179 ENGRSTOYOFCOALBASPROC SEPT9/ MARB0/ £
A ROCT NOVY9/ = MAYBO/ —

428179 EVALOFALTpROC MARB0/ MAY80/ 3

28T SELUFOPTIMUMSYST S APRBO/ JUNBO/

428179 nnzARDSANAL NOVT9/ APRBO/

4ZBYTY  DOTSFINALRET JUN8O/ AUGBO/

428179 C0h5701ESTPILnTFAcFORADDhASTERECAPPLSJUL1BI JUNT9/

§2BTHT FINACRPY APRBl7 - JUNBT/Z

428179 FINALRPT APRBO/ JUNBO/

428139 INTERFACERECSYSTW/VARPLANTOSGNS APRT97 AUGT9/ (DEL)

428179 PROVGOCO#SW/DATATOPREPP - 1545 MARBO/ MAYB0/

328179 PREPFINALRPY  — MARS0/ MAYBO/

428180 ENGRDSGNPXLOTFACFORADDHASTERECAPPLS APRBO/ JUNBO/ (DEL)

o 1 CSYPTLOTPACFORADDWASTERECAPPLSJULBO/ © JAN81/ (DEL}

428180 rquLnPr(AoDuAerERECAPPLsx FEBB1/ MAR81/ (DEL)

428179 —  USGNUFRETOVSYSTSOW o MART9/MARTIMAYTO/MAYTQ (ADD)

428179 AwARDOF CONTRACT MAY79/MAYTY0CTT9/ {ADD}

828179 DOSGNOFRECQVSYSY 0CT79/SEPT9 MARBO/ (ADD)

4208576 RECEIVEFUNDS SEP7S/SEPYSSEPTS/SEPTS

428578 TESTPCATDEV o SEPTS/SEPTSJULTE/NOVTE B

428576 TEST*EVaAL NOV7S/JANTODECT 6/ JANTT

428576  ~ GEUMETRYEFFECTS

428576

ngplPREPoolSTﬂ!BU!ION

428577 RECEIVEFURNDS —

DECTS/MAYT6NOVTE/NOVTY
MART6/MARTO6FEBTT/JUNTS
AUGT6/AUGBTEAUBT6/AUGT S
SEPT6/SEPTOJUANTT/JANTY
“FEBTT/FEBYTSEPTT/SEPTY
AUGTB/AUGTBAUGTB/AUGTS
0CT76/FEBTTOCTTI6/FEBTTY
OCTT6/MAYTTNOVTE/MAYTY
OETT&/MAYTTNOVTS/AUGTY
OCT76/MARITSEPTT/SEPTY

428577 TESTEVAL

3 HRPTS
428577 FINALREPORT

428577 T RECEIVEFUNDS
428577 SCOPEOF wORkK

428577 TOKTRACTAWARD
428577 YEsTPLAVDchLnoMEhT
§28577 TEST*EVAL

428577 GECMETRYEFFECTS

428577 REPOURTPREp«DISTRIBUTION

428578

428578 STCPEDF WORK ¢ CONTRACTAWARD'

RECEIVEFUNDS

‘DECT6/7JUNTTNOVTIT7MART 8
DECT6/AUGTTNOVTT/MAYTS
FEBTT/AUGYTDECTI/NOVTH
0CT77/DECTTOCTTT/JANT B
0CT77/JANTBDECTT/MAYTS

mMMmAMMmMMmMMmMMmMMMMMMMmMMMEMmMmMmMMEmMmMMmMMEmmmm

428578 TESTPLANDEY OCTT77/JANTBDECTB/JANT
A285TE TESTYEVAL T DECTT/APRYBNOVTB/JANBG
428578 GEQOMETRYEFFECTS DECT7/DECTTNOVT8/NOVT9
28578 FFTPﬁtpoD’ST“ I o FEBT8/FEB78FEBT9/MAYBQ
428579 RECEIVEFUNDS 0CT78/0CT78NOVTB/DECTB(ADD) E
¥ZB5TY “SCUPEUFWORK+CONTRALTAWARD — DETT9/DECTIMARB G/ (DELY E
428579 TESTPLANDEVELOP NOVT8/JANTIAUGTS/AUGT9 LADD) E
¥ZBST9 TESTYEVAL “FEBYS/FEBTINOVTIZNOVTS (ADOT E
428579 GECMETRYEFFECTS FEBY9/FEBTINOVTY/ (DEL) E
I7ESTY RPTPREPSDIST JUN79/JUNTIDEC8B07 (ADDI‘E
428579 FINAL3O1RPT MAY81/

s - DCYT9/NOVIFDECTI/NOVTI (ADDY E
428580 TESTPLANDEY NOV79/NOVT? AUGBO/ (ADD)E
L¥1: 311 TESTREYAL FEBEU7 =~ ~ROVBO7 ~—  (ADDT E
428580 GEc"ETNYEFFECTq FEBBO/FEBBOSEP80/ (ADD) E
428580 ~ RPTPREPADISTR S JUNBD/ = MAYBY/ (ADD) €
428580 FINALRPT3,) MAYB2/ E
AZBETY ~ SAFESEPARATIONTESTS o JANTT/MARTTOCTT8/0CTTE E
428877 PRIMARYFRAGIMPACTTESTS MARTT/APRTT0OCT78/0CTT8 E




8TI

428877 SECONDARYFRAQIMPACTTESTS MART?/APRITOCTT870CTT8 £
428877 PREPOFTECHRPTS JUNTT/JUNTTOCTT8/0CTT8 €
SEPER] TESTS DECTT7JANTSOECT9/DECTS  E
428878 PRIMARYFRAGIMPACTTESTS DECT7/JANT80CTT9/0CTT9 €
A Y80CYT970CY?S  E
428878 PREPOFTECHRPTS JUNT8/JUNT8 JUNBO/JUNS O E
tSef K
428879 PRIMARYFRAGIMPACTTESTS 0CTT8/JANTI0OCTBO/ €
ANY9OCT807—  E
428879 PREPOF TECHRPTS JuN79/uAv79oc;gg/ £
7 |7 A—
428880 PRIMARYFRAGIMPACTTESTS JANBO /JANSODECB0/ E
A 7IEANGODECSO7—— €
428880 PREPOFTECHRPTS JUNBO/JUNBOSEPEL/ 4
. 3 TS7SEPTSSEPTS/SEPTS ——  E
428976 COMPHAZARDANALDATA NOVTS/NOVTSAUGT6/AUGT S €
¥2 ) 4 ECTS7DECTSPFEBTT/MARTT €
428976 HALF SCALEMODELYESTS FEBTT/MARTTIMARTT/APRTY 3
ARTTAPRTTZMARTY — €
428976 ONEFOURTHSCALEUODELTESTS APRTT/MARTTMAYTT/NART? €
§26976 DATAREDUCTSANAT T RPRTT/APRTTMAYTT/7MAYTT E
428976 FINALRPT JUNTT/JUNTTFEBT8/FERTR £
3289767 USGNMRTHMOTEC ——JANT87JANTSAPRTS/APRTE E
4289767 SUBSCALETEST MART8/MARTOJUNTS/JUNT 8 €
¥28976 CORTAWARDIITRYITY FEBTS/FEBTOMAYTE/MAYTE - €
428976 COMPLOFHAZARDSTESTDATA«ANAL JUNTE/JUNTONOVTE/NOVTe (3
28 FINP] DSCLASSPROC —— 'NOVTSEZNOVT&JANTT/JIANTY E
428976 EVALSUBSCALETESTPROC JANTT/ZJUANTTAUGBTT/AYGTY 3
t ‘AUBTT7AUGTYSEPTT/SEPTT" E
428977 CONTAWARD JULT?/JULTTSEPTT/NOVTY €
; NOVTT7NOVTTPEBTS/PERTS 3
428977 CONDSENGeEFFECTSTEST JUNT8/JUNTBOCTTB/0CTTS £
ALMAZAR S "SEPT8/SEP780CTT8/0CTT8 E
428977 INTERIMRPY 0CT78/0CTT8NOVTIB/NOVT S €
g oOELY "JULTBZNOVTBAUGTS/ JANTS E
428978 FINALRPYT SEP78/FEBTIMARTI/MAYTY £
A —== MART8/MARTBJUUNTE/JULTS i 5
428978 COMPLTESTMETHVALIOS NOV78/NOVTBAPRT9/APRTY £
S5ESSPROCSFORINCORPINTATO0=2— — APRTIZAPRYIJUNTIZIUNTY ‘€
428978 ORAF TPROCGFORSAFETYAPPYL JUNT9/JUNTISEPT9/SEPT9 €
&2 PLYANALPYRORAZARDTESTOATATTIV?Y — MART8/MARTOSEPT8/SEPTS (3
428978 CONVTESTTQOEVALMAZARDDUSTF ORMATION SEPT8/SEPTBNOVTIB/NOVTS (3
ROSROBK— " NOVY78/NOV780ECT8/DECTY —E
428978 FxNALnPrmzARncLAssPnoc JUNT9I/JUNTIDECTI/JyYNBo €
4 ey — =
429176 ANALYTICALSTUDTES (TASK1) OCTT5/0CTTSNOVT&/NOVTe E
— e ——0CTT75/0CTTISNOVT6/NOVT6 3
429176 resr JANT6/JANTOIULTTZJuLTY 3
29176 TESTEVAT ——JIANTOZJANTOIULTTZUULTT s =
429176 RPTPREP FEBT6/FEBTONOVTT/NOVTY E
&2 STTASK2Y “OCTTS70CTTISMART6/MAY TS E
429176 TESTPLANDEV OCT75/0CT?SMAYT6/MAYT6 €
£§29176 TEST . JANTS/JANTOOCTT8/70CTT8 €
429176 TESTEVAL JANT6/JANTONOVTE/NOVT 8 €
§2917% RPTPREP - 'E576"[B76NOV78/NOV73 ) |
429177 TESTPLANDEV JUNTT/JUNTTAUGTT/ZAUGTY €
42 TiN —r — MAYTO/MAYTIIULTIZIULTY [ 4
429177 TESTEVAL (REVS) JUNT9/JUNTISERTI/SERTY €
29T REPOURTPREP(REVRY — AUGT9/AUGTIDECTT/JANBD £
429179 ANALYT1CALSTUOXES JUNT9/JUNTIDECT9/DECTS (3
[rasaas rest ri."'wugv 'S!P?Q;'SEP‘I"DECT')/DECN L 4
429179 TEST JUNBO/ SEP80/ 3
429179 TESTEWMA “JUNgo7 DECB8O/ (3
429179 REPORTPREP JAN8B0/JANBOMARSL/ E
29 SEP8L/- €
429180 RECEUNDS JANGO/JANRDJANBO/ JANBY E
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429180 ANALSTUOYg JANBO/JANBOJYNBO/ E
429180 DEVUSGNCRIT JUNBO/ MARS1/ E
£297180 RPTPREPADIST TSEPBO7 T SePBl/ ~ ¥
429180 FINALJOIRPT SEP82/ 3
ITITY RECPROSRUTHORY TMAYTS/MAYTIIJULTSZJULTS B
430979 ENGRREVAGENPROCSTOY JULT9/JULTI0ECTY/ E
§I09TY AEZARDANKLT JUCTIZIULTY JUNBO7 —F
430979 POLYTABATMENT JULT9/7JULTIJUNBO/ E
ATVITT  USGNSTOVT ~ SEPTS/SEPTIJUNBO/ - 1 3
430979 RELPROGAUTHORT Y MAYT9/MAYTIMAYTI/MAYTY E
§3097Y REVRADYROEPARIY T T T MAYT9/JUNTISEPTI/NOVTY K
430979 ESTABPREL IMPRONPROCI] JANBO/ MAYB80/ E
SGRYT APRBOD/ NOVBO7 E

431C7S PILOTPLANTSCOPF nF WORK FEBTS/FEBTSMARTS/MARTS E
& SUPRDDT o TAPR157APRTSJANTT/DECTY -
431075 PILOTPLANTOSGN MARTS/APRTSJULTS/AUGT e E
SITVTSV IO 7T EQUIPPROTSINSTALL — JULTS/OCTTSJANTG/FEBTS - E
431075 FINALRPT SEP76/N0V11SEP16/JUN13(ADD) £
TIITVYS PICUTPLANTTESY “(DELT €
431076 TOP (DEL) E
331078 FIKALRPY o "APRT7/JUNTBAPRTT/JUNTSE -4
431C76477 HAZARDSANAL JAN17/MAR77JUN71/JAN75(ADD) £
AJIVTY OEBUGPICOTPLANT o 1DEL)Y E—
431077 EVAL*OPTOFPROC (DEL) E
§3[077  PRCVEUVTCONTENAURRUN [ (OECT E
431077 FINALRPYT APRT8/JUNTEMAYTB/JUNTB (ADD) E
431078 DEBUSRILOTPLANT NOV?8/NOVTBJANTI/FEBTS B
431078 EVAL*OPTOFPROC _FEBT9/FEBTISEPT9/ (DEL) E
431078 PROVEUUTCONTENARURRUN I (DELY £
431078 sTAgTAINleALODEROFpROc FEBTS/FEBTIAUGTI/AYUGTI(ADD) E
331078 FINACRPY JUNTS/APRROAUGTS/MAYBp €
431079 EVAL*OPTOFPROC SEP79/AUGTINOVI9/NOVT9(ADD) E
837079 PRCVEUUTCONTENDURRUNS NOV79/0CTTS JANBO/NOV?9 (ADDE
431079 PRCDINCORP DEC79/FEBBOJANBO/MAYB (ADD)E
§31079 Puyocﬂf”‘r‘mrwdb o T T AUG7T9/JaANgOFEBBO/ (ADD) E
431079 FINALRPT=pROC JANBO/JANBOAUGBO/ (ADD) E
sITOTY QUACTESTS —TJULBO7 T T DEC807 T~ TDELY E
431079 eNDITEMTESTS AUGgO/ SEPBL/ (DEL) E
RIICTT FINALRPT<pROJ JuNs1/ ~ DECBI/ (ADD) E
431080 PRCOTESTAEVAL FEBBO/FEBBOSEP8L/ E
T A JULSYI/ T NOVBIZ . E

431080 FINALFY8ORPTIM AyG8l/ DECB1/ 13
) TTAUGRY/ T DEC8IZ7 T T E
431176 FlscALOBLmnnN 0CT75/0CT750CTT5/NOVTS €
®ITITE SCEP . MAY7S/MAYTS0CTT5/0CT7S €
431176 Auﬂocummcuomsnoz) NOVT?5/NOVTSMAYT6/JUNT6 £
&3ITI76  CORCEPTFORMULCAYION - JUNTE/JULT76SEPT6/0CTTe (4
431176 USEN*BUILTFEASUODELS JUNT6/AUGTOAUGTE/IANTT | 3
§3ITI7E DtVUMOUELS T JOLTE70CTTSSEPTO/JANTT o
431176 PRO!0DSGN JUL76/SEPTOJANTT/FERTS €
FITITE MACHPROTORUILDSTESTY "FEBYTT/FEBT70CTT9/0CTT9 £
031177 FISCALUBLIGATION JANTT/JANTTIANTTZJANT Y E
31177 STUPEUF WORK . o T SEPY6/SEPT6SEP16/SEPTe [ 4
431177 AWARDOF CONTRACT JANTT/JANTTMARTT/ZAYGTT £
71777 BUTLPEQUTp MAYTT/AUGTTSEPBO7 ~ —  E
431177 SHIPTOLOADPLANT JANT9/JANTI0CTEO/ &
UFe aCACCEPY - FEBT9/FEB790EC80/ E

431177 FINALTOp NOV78/NOVT8DEC80/ 3
7 €ECHRTP JUNgO0/ JUNBI/. {ADD) E
43117 FIMLJUIRiP JANB1/ JANBL/ (ADD) E
IV PRECIVSTULY T DECT8/DECTBJANTSZIANTS — €
431279 PREPSCOPEQFWORX DECT8/DECTBMARTO/APRTY £
. 8312 TRACTAW . T MAY?T9/MAYTIJUNTS/AUGT 9 €
431279 HAZARDSANALYSI NOVT9/0ECTOSEPBO/ E
§IT2TY  VESTSEVACL . “THMAY80/APRAOFEBBI/ £
431279 PROLOSGY FEBBLl/ APRBL/ E




0Z1

431279 FINALRPT APR81/ JUN81/
431280 PREPSCOPEQF WwORK SEPT9/SEPTIMAYBO/MAYSO
AL NgO7 "~ ~JUNBO/
431280 TESTAEVAL Juksels MARSB1/
LER T4 PRCODESGN APRSO/ MAYSI/
431280 FINALRPY APR81/ JUNB1/
£ NBI/~ JuLerzs T T
432278,79 TAILORUFTECHBASE AUGT8/SEPT8SEPTI/SEPTY
3 AWARARS T TTTIUCIS2 UL TISEPTI/SERPTS
432278 2NOREACTIVATIONJAAP 0CT78/0CT7T8NOVTB/NOVTS
3 EACTTY kAP T T APRTY/APRYIMAYTI/MAYTS
432278 1STPHASESTANDRYSIMPLJUAAP AUGTS/AUBTIDECTS/
¥32279 SHUTUOWREPTSATYVRARP KUGTI/Z7AUGYISEPTI/SEPTY
432278 4THREACTIVATIONJAAP OCTT9/70CTTINOVTIS/NOVTY
b 4 CORTENTVAAPLAYAWAY — 0CT79/0CT790CT80/
432279 DEVBSCUNIFORMFAILURERPTPROC NOVTO/NOYTINOVEL/
L X} SESTMPLPRNCIARP — — DECT9/DECTIDECSD/
432279 JIOENTINITIALDATABASESFAAP JaNBO/ JANB1/
&P T T TJANBO/ JANBL/ -
432279 IDENTINITIALDATABASEVAAP JANBO/MARSODECBO/
§32279 RTPRUTMULTDNCSTORAGE SEP79/SEPYIFEBBY/
432278,79 COMP*SYSTEVAL AUGT8/sEPTBSEPBO/
#32278vTY— ORSITEMEASDATARASE AUBT8/SEPTBJUNEB]L/
432278979040 ONSITECYC) ING AUG78/SEPT8JUNBL/
¥322787 T VB ANELUFOUSPECTORFAILEDOCOMPS AUG78/SEPTBJUNBL/
432279 INTERIMRP 71 +FY78EFFORT JUNT9/JUNTIJUNBG/
§3227958V  DATAYTRENDANAL JUNTY/ JUNBL/
432279.8v SPAREPTSPROVISTONING SEPTS/ JANB1/
43227978u — —DEFUFPROCEDGUINELINES JUNT9/ JUNB1/
4322798V DOCeF INALRPT JUNT9/JUNTIFEBB2/
32280 INTERIMRPTIIyFY79EFFORT - JANBO/ SEPBL/
432278 FINALRTP (FY78=101) MARBO/ JUNBO/
4322719 T FIMALRTPIFYT79=141) MaRB1/ JUNB 1/
432280 FINALRTP(FY80=201) JANB2/ ApR82/
432578 PROVAUTHORIZED 0CYT7/JULT8OCTTT/JULTS
432878 PRCCOFPROTOCONTAINERS MAYT9/MAYTINOVTI/NOVTS
332878 "TESTPRUTOCONTRS DEC79/0ECTIJUNBO/
432878 PICSGN(PID)PHACE SEPTB/SEPTBJULBO/
432878 PIPROTUREVIEW(NIPR) JuLso/ JuL8o/
432878 SELY INALDSGN JUNBO/ JuLso/
432878 ——  FINALRPTCOMPL JuLsos AUGB0/
433279 RECEIPTOFFUNDS FEBT9/FEBTSFEBT9/FEBTQ

433279 UBti6ATIONOFFIMDS - —

433279 INVESTIGATEALTERNATIVES
433279 —SANPLEF2B

433279 SavPLETEST

433279 — —EVALUATTON

433279 FINALRPT

4338579 —— —mMASTERPLNREVIFV— — -
433579 ENCRGPROCGTOYASEL
433579 “FAEPROCTOOL ING

433579 MFRSAMPLEHARDWARE

433579 —STATiCADYNAMICTEST

433579 TESTEV‘LAPROCVFR
433879 ~TOOLINGmop - o
433579 HFRCOMPQNENTsrnRFINALTEsT
433579 CTONDUCTSTATACANISTERFIRINGTEST
433579 CONDUCTFINEVAL

433579 DEVPROLSPECS

433579 MFRYOMPFORGYROVERIFTEST
33Ty TESTOYND - o
433579 EVALTESTRESULTS

€33579 ‘FINALDATAPKG

433579 COMPLE TEF [NALRET
433776 TECNEVALOFORIGMATLS
433776 CONTAWARDPROCCANDIDATEMATLS

FEBT9/FERYIFEBTI/FEBTY
SEP79/0CTTIDECTI/JANSD

JANBO/ JANBOJUNBO/
JuLgos AUGB0/
AU680/ SEPBO/
SEP8O/ 0CcT80/

SEP79/0CTT9SEPT9/0CTT9
JANBO/NOVTIFEBBO/DECTY
FEBBO/JANSOMARBD/MARS)

MARBO/FEBROOCTBO/
ocTa0/ JAN81/
SEPBO/ JANB1/
JANBLl/ JaN81l/
FEBBLl/ FEBBL/
MAR81/ MARB1/
APR81/ APR81/
JANB)/ MAYBY)/
FEBB1/ MARBL/
MAR81/ MARB1/
MARB1/ APRB1/
APR81/ MAYS81/
MAYB1/ MAYB1/

SEPT6/AUGTOOCTTS/UANTT
SEPT6/MARTTDECT6/MAYT?

{ADD)
(ADD)
(ADD)
(ADD)
(ADD)
(ADD)
(ADD)
(ADD)
(ADD)
(ADD)
(ADD)
(ADD)
(ADD)

(DEL)
(ADD})
(ADD)
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433776 INHOUSESTYDYOFrANDIDATEMATLS+PROC OCTT6/JANTTIANTT/MAYTT
433776 SELOFMATLS JANTY/ FEYTT/ (DEL)
833776~ FABDTTESTHOWR FEB?7/ JUNTT/ (DEL)
433776 1E5T'EVAL(TLCh".ARRADCOH) APRTT/ SEPTT/ (DEL)
33776 — T TINCORPINTHTDP ocT77/ NOVT7/ (DEL)
433776 14FQUSESE ARCHF "RCANDMTL S ¢PROC JANTT/JANTTMAYTT/MAYTY
WIITYE T TIFOUSEEVALOFALTY —— — — =~ © 0CT77/0CTTITJANTB/SEPTB (ADD)
433776 CONTAWARD_EVALATCIPHASE] AUG79/AG79APRBO/APRBO ({ADD)
433776 EVALOFCONTRES!!I TSATCIPHASEL APRBO/APRAOMAYB0/JUNBQ (ADD)
433776 GAYURIGFNHSIRAANUVSTUUYPHASEI DEC79/DECTIJUNBO/ (A0D)
833776 ADAMUVSTUDYPHAGET ~ JANBO/ JuLsos (DEL)
433776 GATORUVPHASETT JANBO/ JANB1/ (DEL)
¥IIMNET GEMMSUVPHRSEITY =~ o JANBO/ APRB1/ (DEL)
433776 RAAMUVPHAGET] JANBO/ Apr81/ (OEL)
433776 ADARMATC3tpP MARBO/ MAYBO/ (DEL)
433776 GaTURUVTDp MAYB1/ AUGSB1/ (DEL)
433776 GEMMUVTDP MAYBLl/ AyG81/ (DEL)
433770 HAAMUV TP MAYBL/ AUG81/ (DEL)
433776 T ADAMUVRPT’ - - SEP80/ DECBO/ (DEL)
433776 GATORINSI TUBONNING AUGT9/AUGTINOVTII/NOVTS LADD)
433770 ADAMATC.371pP MARBO/ MAY80/ (ADD)
433776 GATURTLp MAYB0/ JUNBO/ (ADD}
433776 BRCJECTCOMPL =~ DECBO/ JANB1/ (DEL)
433776 FINALRPT FEBBL/ FEBBL/ tADD)
433776° T FINALT3I1 APY - JUNBO/ JuLsos (ADD)
433776 FINAL TECHRPT JuNBo/ JuLsos {ADD)
433R7H CONTRACTAWARD (20PPMTAPESTIFFASSY) JUNTB/JUNTBJIULTB/JULTA
433K76 PROTODSGNCOMPLFTE AUGT78/JULTBOCTTB/JULTE
433876 ~  PROTOCOUMPLETE 0CT78/AUGT8JULBO/

433876 INSTALLCOUPLETF AUGBO/ SEP80/

433876~ " TOP7DOFH/F INALSPTCOMPLETE MAY?9/ SEPT9/ (DEL)
433476 wORKCOMPLETE JUNTB/JUNTBMAYBO/ (DEL)
433876 PROTOACCERPTATGNCO 0cT80/ NOVB0o/ (ADD)
433876 FISCALUSLIGATINN(SOPPMTAPESTIFFASSY) FEB76/MAYT6FEBT6/MAYTS
433876 CORCEPTST|;0YFO2S0W APRT6/AUGT6APRTE/AUGTS
433876 CONCEPTSTUDYFNIADVERFORBIODS APR76/SEPTOAPRTE/0CTTs

433878 T CORTEPTSYOYINYTTATEDCONTRACTAWARD JUNT6/SEPTTAUGT6/SEPT Y
433876 FEASDSY 4/DROCCNMPL AUGT6/NOVTTAUBTE/NOVT?

033876 FEASEQUIR /PROCHOMPL AUGT6/NOVITJIANTT/FEBTS
433876 FEASTESTCOMPL APR78/FEBT8JUNTB/

433876 PRCTODSANGOMPL — — —° ~ MAYT9/ NOV79/

433876 PRCTOCU WP AUGT9/ MARBO/

&§33IBTE T INSTALLCOWPL T T T o MARBD/ MAYBO/

433876 TUP/DOF A/F INALRPTCOMPL MARBO/ MAY80/

433876 TDP/DOFH /g INAL°PTRELEASED MAYBO/ JUNBO/

433876 «0RKCOMpL FEBT6/ JUNBO/

433876 "FISCALOBLIGATINN (AUTOGRENADEMACH) FEB76/MAYTO6FEBT6/MAYTH (DEL)
433876 CONCEPTST|jDYFNADSOW APRT6/AUGTOAPRT6/AUGT 6 (DEL)
833876 TORCEPTSTDYFASADVERFURBIODS © T APRT6/SEPT6APRT6/0CTT6(DEL)
433876 CONCEPTSTUDYINTTIATEOCONTRACTANARD  JUNT6/SEP7TAUGT6/SEPTY (DEL)
333876 “FEASDSS"/PROCENMPL - AUGT76/NOV7ITAUGTS/NOVT? (DEL)
433476 FEASEQUIP/PROCOMPL AUG76/NOVYTJANTT/FEBTB (DEL)
§3I3BTE FEASTESTCHUPL JANT7/FEBTBAPRTB/ (DEL)
433876 PROTODSGNCOMPL APRTT/MAYTBJUNTT/ (DEL)
FIIVTE ToTOUaP -~ T “JUNTTZ MARTB/ (DEL)
433876 INSTALLCOMPL MAR78/ MARTB/ (DEL)
333876 TOF700FH/F INALoPTCOMPL MART8/ Nov78/ (OEL)
433876 T0P/DOF A /¢ INAL2PTRELEASED NOVT8/ JANT9/ (OEL}
TIIETE “WORKCOMPL =~ JANT9/SEPTTMARTY/ (OEL}
433476 FINALRPY DECBO/ (ADD)
FIRTY7T CORNTAWRRD ~~~ =~ 7~ JANTT/APRTTJIANTT/APRTT
434177 MARKETSURQFPROF¢EQUIP MARTT/MARTTMAYTT7/JANTS
434177 T IHYERIMLTRRPT MAYT7T/MAYTTMAYTT/MAYT7 (ADD)
434177 BENCHSCaLESTDYS JUNTT/ZJUNTTOCTT?7/MART 9
AJNITT T T ECOSTDYOFBROT+EQUIP "AUGTT/AUGTTNOVTT/APRTS
434177 HAZARDSANAL JULTT/JULTTDECTT/MARTS
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434177 PRELIMSELQFEQUTP
434177 INTERIMLTRRPT
LSNIRITT  FINALRPY
,434178 PROCOFEQUP
JEIRTTIB T THAZAROSANALT
L 43al78 SELOFEWUIp
.73 KALSTATYSRPY
434178 PRCOASSURANCE
R3IFTT9—— INSTALLOFPROCENUIP
434179 CNTLSYSTOEY
L $IRTTY T T EQUIPCHECKOUY
434179 FINALSTATUSRPY
34180 EVRLOFPROFEQUYP — — T
434180 FINALSTATYUSRPT
838187 — FINALStRTOSRPT -
434181 FINALTECHRPT
834377 TFUKOSTRANSTOGOCO —
434377 EVALOFPROCCNTLPARAMETERS
RIRTITE T FINALRPT o -
4343 77 LIT*CNTLRECEXAM
434378 FINALSTATUSRPT S
434378 FINALTECHRPT
436277 PRECINVESTIGATION
436277 EWLPPROCUREMENT
436277 =i CONTLCUOLPROCHFYV
436277 BASELINZOGGNCRITERIA
436777 FINALRPY
436277 FINAL3VIRPT
aaxnTY - SINTERTOSHAPEKFNNAMETAL
441CT? SINTERTOSHAPETFLEDYNE
A4lnTT EVA-TWUSTEPSWAREKENNAMETAL
441077 EvALONESTEPSWAGEKENNAMETAL
441077 EVALVARIEDDIESWAGE TELEDYNE
481077 FINALEVALSTEPSWAGE
441077 FINALEVALVARIENSWAGE
A4in77 FINALRPT
443177 AAARDCUNTAACT
43177 CONCEPT/DSGNEOVIP
443177 RUILDEWUIp
443178 AaARDCUNTRACTPWASE D e4
443178 resteouip cont™)
443178 SHIP*INSTALLEGUIPATMAAP
(Y %384 aamid INERT4LIVETESTCATMAAP
443178 TOF z0MP
443178 SUBMITF INALRPY
443178 FINALIZE TP
C44aTT PRCYAPPROYVAL
'YTLEAl FISCALUSLIGATINN
444477 SCCPEOF wORK
444877 aoFoRglus
A44aTT CON TRACTALARD
444aTT CONCEPISTUDY
4448TT CONGEPIREVIEW
484471 FINALRPTY
444078 - — PRCGAYTH
444478 FISCUBLIGATION
444478 SELECTBSSTAPPPRACH
444478 HEVPROCPKG
444478 CON [RACTALARD
444478 ESTABPILOTL INE
444478 WFGBODICS
448479 PROVAUTH
444479 FISCUBLIGaTION
444079 LAPPROJS
444479 PRCJUALLISTICTFSTS

444479 EVALRESULTS

OCT77/0CT?ITJANTB/FEBTA
DECT7/DECTTDECTT/FEBTS
MART9/MART9 MART9/MARYT9
SEPBO/AUGTIALGBO/
MAYT9/APRTIFEBBL/
SEP79/SEPT9 JANBO/MARGO
DEC8O/ DECBO/
0cT19/0CT79FEBBL/
SEP79/MARROOCTY8B0/
DECT9/FEBBIFEBBL/

‘'SEPBO0/ DECBO/

JUNal/ JUNBL/
JANB1/ JUN81/
DECAL/ DecC8l/
JuNg2/ Junag/
0CTAl/ MARB2/
MARTT/MARTTJULTT/0CTTY
0CTT77/0CTTTISEPTI/SEPTY
APR79/MAY790CT 79/MARE
0CT77/0CTT7AUGTE/SEPTE
APRTT/APRTITAPRTT/APREY
JANBO/APRAOJUNBD/
JUNTT/ZJUNTTAUGTTZAUGTT
JUNTT/JUNTTSEPTT/JANTA
DECT7/FEB78JULBO/
JUNTT/DECTTFEBT9/FEBTS
JULT9/JULTY DECBO/
DECBO/ JANB1/ (a0D)
NOVT&/MAYTTAPRTTZJULTY
NOVT76/7APRTITAPRTT/MAYTY
NOV76/APRTITJANTT/NOVT?
MAYTT/MAYTTSEPTT/NOVTY
FEBTT/JULTTJANTB/FEBTAR
DECTIT/DECTTAUGTIZAUGTS
JANT8/FEBTBSEPTY/SEPTY
SEPT9/NNY?90CTT9/DECTI(ADD)
JANTT/JANTTIUNTT/NOVTY
SEPTT/NOVTITAUGTEB/MARTS
0CT78/0CT78JUNTB/
NOVTT/JULTBJANTE/SEPTB
JULT78/MAYT9AUGT9/
SEPT8/MAYTYS0CT T8/
NOVT78/ pDeEcv8/
APR7B/0CT78DECT8/
JANTS/JANQOFEBT9/JANBO
JANTS/ FEBT9/
JULT6/7A10GT6JULTE/AUGTE
JULT767A1IGT6JULTEZAUGT 6
MAYT6/MAYTOMAYTE/MAY T
0cT76/0CT76DECT6/DECT 6
FEB7T/APRTTFEBTT/APRTY
APRTT/MAYTTSEPTT/SERPTT
SEPTT/SEPYTOCTIT/0CTTY?
/MaY80
JANTH/JANTBJANTBZ JANTS
JANTEB/JANTBJANTBZ JANTB
AUG78/AUGTBSEPT8/0CTTA
NOV78/MARTTDECT8/MAYTS
JANTB7JUNTIJUNBO/

MART8/ AUGTB/ (DEL)
ocT78/ JUNT9/ (DEL)
JULT9/SEPTBJIULTS/ (DEL)
SEPTB/SEPTENOVTB/DECTS
FeBa2/ MAR82/

APRB2/ JuLez/

Jut.sas SEP82/
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444479
4444879
1XYY34]
44079
444478
444478
444478
444478
444478
444478
444478
444a78
444479
444479
444479
444479
A4a?78
444778
444778
444778
444778
A4aT738
444978
a4a978
444978
444978
444978
444978
444976
444978
444978
446978
dhevyTs
444978
444978
444978
444978
Aa49TY
444978
444978
44S7TTY
445777
445777
«as’77
445777
445777
[Y-YRAS
445777
445777
4aS7YT
446”79
AABITI
4a6"79
44679
446079
446179
446°T9
a6 719
446"29
LYY-HRA
ey
446277
440277
4406777
4406078
44067°78

PERFURMLOCALTEGTS
AngDTLUR
SURVETLLANCE

FINALRPTY

TOFTOPROC
PREPUFCONTRDWG
APPRYLOFONGSBYARRADCOM
FABOF 2V HyY
TES!AEVaLa10RNY
FAEOP 1/ 1 0ARDY
ACCEPTUF3))YBYASRADCOM
FInALRTo
LAPATLOAAPCOMPI ETE
HALLISTICCUMPLETE
FINALRTp~TECH
FINALRTR= 1]
LITSEAR:H
EVAS*SELUFALTS
DEVeADJUSTCFMTUNS«CNTLS
RPT

Uy OF IcmeTHON
FINALTECHQRT

TESTLOT IFG(2TFSTLATS)
cATRUDL2TESTLNTS
FVAL2TESTLOTS
TESTLEwO [ TEMS)
FINALRPT (STESTIOTS)
PILUTPLANTENGRASGN
HAZARDS Gl

£aLIPPRYC

SITEPRLP+r QUIPINSTALL
OPERTRAINING
EGUAPTEST

PuCCEVAL

ECCEVAL

FINALRPT
MFGRADUTESTLQTS
EXTRUDEADDTEST) OTS
FVALADUTESQTLOTR
FINACRPT (ADUTFRTLOTS)
FUNDSRECVNARRCAM
FUNDSRECVNTAAP
PLANARVS
MATERTALRICVD
rABRICATION

MACMASDY

IEEUG

TEST

FINALRPY

HRGCPAL
NEVANAL«CONTLERITERIA

P=CCeDE L JYERYNF INSTRUMENTATION

1STALLIF INSTRUMENTATION
MA2ZARDS AL
EVALINSTRHENTATION

3 ll\’_‘l.ﬂ"'f
Co¥POATAYNCONCFDTSYS
EJALDATA0NSELCANCEPTSYSTS
DEVANALACONTPRNACASYST
PREPPRUCSCOPEFYRANALEWYIP
FINALICIRNT

EenUATawypey
LAE*BENCHSCALFSTDYS
AAZIRDSANALYSTS

EVERSTUYS

“AZARDA AL

Juk79/7 SEPT/ (LDEL)
ApPRRO/ MAYB0/ (DEL)
MaAY80/ SEPBO/ (DEL)
SEPBL/ ocr8l/
MAYTQ/MAYTIMAYTO/JUNTS
JuLaos NOVBOo/
Nov89/ DECBO/
JaNgl/ MaY8l/
JuNgl/ SEP8BL/
octels DECSY/
DECAl/ JANB2/

FEBH2/
maR8 1/
JuNgl/
SEPB2/ ocrez2/
ncTaes ocT82/

MART8/MARTBAPRTIB/APRTSH
MAYT8/MAYTEBFEBT9/APRTS
JULT78/JULTBAPRTI/SEPTS
APRT9/SEP79SEPBO/
JANBO/JANROAUGBO/ (tADD)

OCTTB/NOVTIBOCTTA/NOVTS
APRT9/APRTIIMAYTO/APRTS
MAY79/APRTIIJIUNTIZAPRTS
JUNTS/APRYIAUGTIZAPRTS
AUGT9/0CTTI90CTT9/NOVTY

JaN78/ octres

8PRT9/ AUGTY/ (DEL)
APRT9/ JUNT9/ (DEL)
APRT9/ JULT9/ (DEL)
APRTS/ JULT9/ (DEL)
aUGTS/ ocT9/ (DEL)
NOVT9/ APRBO/ (DEL)
FEBBO/ MAYBO/ (DEL)
FEBBO/FFBRUJULLO/

JUNT9/NpVT9JuULTI/NqvTe (ADD)
JULT9/DECTIAUGTIZLECTI (AOD)
aUG79/DECT90CTT9/DEC TS (ADD)
DECT9/DECTIJULBO/ (A0D)
/7ayGT6 (ADD)
JULT6ZAUGT s
AUGT6/0CT76FEBTT/FERTY
NOVT6/NOVIOJULTT/SERPTT(ADD)
SEPTG6/NNVTEMAYTT/MAYTY
JANTT/MARTTIUNTTIZAUGTR
MAYTT/RAYTTJULTTZ0CTTA
AUGTT/NOV7IBAUGTT/NOVTS
SEPTT/JaNTI0CTTTZ/AUGTS

SEPYT/ ocTTY1/ (DEL)
JANT9/JANTISEPTI/SEPTS
0cT79/ MAYBO/ (DEL)
JUNBO/ JuiLso/s {DEL)
JUuNBO/ SEpP80/

JuLBsos NOv8o/ (DEL)
JUNBO/ SEPHO/

JANTR/JANTISEPTI/SEPTI(ADD)
SEPTI/SEPTSJANBOZAPRE (ADD)

JANBO/APRROJUNBO/ (ADD)
JuNBso/ SEPBO/ (ADD)
JUNBY/ SEPBO/

AUGTT/alIGYTMAYTB/MAY TR
0CTT77/SEPITMAYTE/MAYTA
MARTB/APRIBMAYTB/JULTS
SEPYB/SEPTBJULBO/

SEPT8/SEPTBDECTIZDECTS
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446278 EQUIPPROCFORFANBAYNOD 0CT78/0CTTBMAYT9/DECTS E

446278 BLDGMOD NOVT8/NOVTBJUNTS/MARBO E
4 ERTANKSSPUMPS —  FEBT9/FEBT9AUGB0/, — E

446278 SUBMITABSORBERNSGN+DWGS MAYT9/MAYTIJUNBO/ E

436778 y SEQUTS “0CTY870CTY8FEBT9/DECTS B

446278 EVALOFMODFADBAY : APRBO/APRBOJULBO/ (3

36279 HXZRROANAL JULT970CTT9SEPSD/ ~ ——1ADD) E°

446279 COMPLSOLVENTARSORBOSGN AUGT9/MARBOJUNBO/ 3

¥45279" PRUCOFSOLVERTAQSORBOSGN —— — MARBO7 ~— 'SEPBO/ ~~ ~TADD) ¢

446279 INITPROCOFSOLVENTABSORBER AyG79/Au679JuL8B0/ (ADD) E
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446280 —FACIL ITYUESONCRETERIA-— ——————— FEBB1/-— ~0CT80/ (ADD) g

446280 DOCLF INALRPT JuLsls APRB2/ (ADD) E
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446280 FINALTECHRPT JuLslys APRB2/
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446678 T STUDYINSTRUMENTATION -~ —— — FEBYB/FEB7BMAYTB/MAYTS

446678 MOCAUTUME_ TSYST DEC79/ JANBO/
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446678 INSTALLINSTRUMENTATION JULT8/NOV78AUGTB/FEBT9

446678 “TPILVTLINETEST — AUGT8/MAYBOFEBT8/MAYS

446678 TECHRPT (INTERIV) FEBBO/ MARBO0/

446079 ~———DSONSPECSAIXINASYST JANTI/JANTIMARTI/MAR TG

446679 PROYUREMI X INGSYST MAR79/FEB79DECE0/

446679 T "HAZARDSANALYSIS NOVT9/NOVTIJUNBO/

446679 INSTALLMI xINGSYST JANB1/ APRB1/

446679 — PROTOTEST" MAYB1/ AUGS1/

446679 FINALTECHRPT AyG8l/ Novs1/

446678 FINALITIRPT - —— - SEPBO/

446679 FINALICIRPT JUNBL/

446978 PRCORAMAUTHORIJATION

446978

AWARDPHASE1CONTRACTFORM483

446978 ————CONCEPT+#FraSSTUNIES

446978

DSGNPROTOFORM4R3

446979 ———REY2COPEZSOFWORXFORDUALCAPABILITY

446978

DSGNARUILDINSPNEVICE

446978 " PROGRAMAUTHORIZATION

446979

AWARDCONTRACT
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446979
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446979
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446580
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LUSGNABUILNSYSPROTO
RECVOFUNDS
BUILDSYSTPROTN INUAL)
NEBUSPROTOW/ INFRT
SHIPSINSTALLAROCO
DEBUG+SHAKED OWNW/NE
ACCEPTALGOCOW/HE
‘TOPFORKEP|_ICATFS
FINALRPT

RECPTOF FUNDS
CONTRACTAWARD

NOVTT/JANTBNOVTT/ZJANTS
FEBT8/FEBTBJULTBZJULTS

JULTB/JUL780CTY87
0cT18/ APRT9/

(DEL)
(DEL)

JANT9/JANTIFEBT9/FEBT9 (ADD)
0CT78/0CT7BSEPT9/SEPTY
DECT78/MAY7?9DECT8/MAYTY
MAYT9/MAYTISEPT9/SEPT9(ADD)

DEC78/ APRT9/ (DEL)
MAYT9/ JULT9/ (DEL)
APRT9/ 0cT79/ {DEL)
JuL79/ JANBO/ (DEL)
JANBO/ JUNBO/ (DEL)
JuLaos SEPBO/ (DEL)
JuLsos ocTe0/ (DEL)
SEPT9/SFPYIJULBO/ (ADD)
DECT9/0CT79AUGB0/ (ADD)
FEBBO/SEPTIMARSBL/ (ADD)
NOVT9/NOVTIINOVTS/NOVT9 (ADD)
NOVT9/ MAYB0/ (VEL)
SEPBO/ MAYBL/ (ADD)
JANB1/ Jungl/ (ADD)
FEBBL/ JuL8ls (ADD)
MARBL/ AUGB1/ (ADD)
JUNB1l/ SEPB1/ (ADD)
ApPR81/ SEPBL/ (ADD)
ocTT7/0ECTY

JANTB/JANTBJUL 78/AUG T (ADD)

MmMmMmMMmMMmMMMMmMMmMMmmM mmmmmmmmmmmmmmmmmmmmmmmmmmmmmﬁmmmdm



1A

7278
447278
447278
4472798
447278
447278
447278
447479
447479
447479
a4 7479
a8 7?
448179
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449n 7y
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aA9HBD
449h78
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4494880
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450678
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FEASSTUODYNFALTFRUNDERCONSIDERATION

UETLROr BESTAPPOOACHF ORBAGF A8
DEVSELECTCONCEDTY

PREPARL SCHPEOF wORK
JURYRIGTEGY
FINALTECHRPT

FINAL3G 1xpT
ENGRSTUYSAMARKETSURVEY
LAB/BENCHGCALF<TDY
HAZARDA 4

FINALRPT

EHERANALOFPYRNI YSISSYST
STLECTC TR« ISSUECONTRACT
USGNOFPILoTPLANT
PURCHASEE Ulp
INSTALLP L OTPLANT
EVALPILOTpLANT

FINALRPY
CONDUCTSTDYPPOGRAM
FEASSTUDY

DSGNEQULP
FABeINSTALLEGHTP
FABtuUuUlP

1ISTALLEQyIP

DEBUYEUYTp

¥ INALRPT

FINALRPTIZ)

*INAL3VIRPT

FINAL3OIKpT
FUGRDATACoUPL
EVALCOATTECHS
HA2ARDANAL
PILOTPLANTDSGMCRIT+DSGN
t INALRPTFYT8
ENCLORYTReD®)ISCHARGE (A7)
COVERPHUTOCELLORTS (A )
INSTALLMAKEUPATRSYST (A7)
1HSTALLATRESLIRRYSYST (A7)
IHMSTALL#AGHeSCHUHRATERSYSTS(AY)
DEVCNTLSYST (AT

FVALMOU (A7)

FINALRPT (5 7)

IS TALL ,YSSHUMTYTURBODRYER
FINALRFTFyT9
HALARDSANAL INFRT

¢ IMCOUr 1L TrRENGODSGN
EINCOF I TeRINSTALL
CNATINLTVALAZe S
EINCOEW T TESTY
EIVCUF I TrRE VAL

» ILALRPTFyg,

mrATLPRUZ

PREF ORMy, SGN

PRCCENU?
FLEPROTOPREFAR:S
PRCUOFMa9p 280N TES
BALLISTICTESTeFVAL
nP]urMArL
OHPTOF PRCF DRMOSEN
FABOPP/T00LS

“ICOF FUIMTOOL &
FABQFP/PREF QRS
FapkM?2 pnplEsS
TECHRp I (ColOpa~C)
FABPREF DRSS
FAERCCL4UpPIES

OCTTIT/AGYEMAYTB/ JANTY €
JUNTB/JANTIIJULTB/JANT 9 €
APRTO/MAYYFIIULTOZIULTY (ADDHE
FEBT9/FEBYIDECT9/ (DEL) E
MARTIZAPRTIFJULTO/ZJULTI(ADD) E

JUNBO/JunBo
MAYT9/SEPTY JUuLBO/
JANRY/ JaNROJyULBU/
JANRO/JANROJULBO/
Julsus AUGBO/
SEPTYT/SEPTYTAUGTBZAUGTA
DECTB/ APRT9/
MAYT79/ ocT197/
NOVT9/ MARBO/
APRAO/ AUGB0/
SEPRO/ Jansl/
FEBB1/ MARB1/

MART8/MARYBMAY?8/MAYTS
SEP78/SEPTBUECTB/FEBTY

SEP78/SFP7BUANBL/
MART9/ SEPBO/ (DEL)
HMARBO/MARROAPREB] / (ADD)
JuLgo/ MaAYBl/ (aDD)
JyLsos JuNBl/
DEC8O/ DECBO/
SEPBO/ SEPBO/ (ADD)
SEPBL/ SEP8L/ (ADD)
DECB1/ pecsl/

DECT78/0CTTBJANTB/JANTS
JANTB/JANTIMAYTB/MAYTO
MAYT9/MAYT9SEPT9/MAYBD (ADD)
JANTQ/JANTISEPBO/
NOVT9/ DECBO/
FEBY9/FEB7YFAPRTO/MARTS
FEBY9/FFBYIFEBTIQ/FERTS
FEBTQ/FERYIFEBTO/FEBTQ
FEB79/FEBIIMAYTI9/MAYTQ
MARTQ/FEBYIJUNTI/MAYTQ
JUNTI/FEBTIAUGTI/MAYTS
JUNTO/MAYTIAGTI/MAYTS
JUNTQ/JUNYISEPTIZAUGTS

NOVB0/ MARS1/ (ADD)
MARB1/ MAYSBLl/
MAYB0/MARROMARSBL/
SEPBU/ JANBL/
FEBB1/ JUN8)/
SEPBO/ DEC8O/
JuLsl/ A)GBLl/
SEPBL/ Jange/
DECR1/ APRB2/

JULTI/SFPTY3SKEPT3/0CTT)
JUL73/SEP?3DECTI/DECT]
0CT73/70CTT3IMART/MART S
JANT&/JANTOJUNTA/ZJUNT &
APRTA/APRT&JUNTW/SEPTa
JULT4/0CTT4DECT4/NOVTS
NOVTa/NnDYTSFEBTSZAYGTS
NOVT4/NOVTIAFEBTSZAUGTS
JUNTSZ7JUNTSAUGTSZAUGTS (ADD)
JUNTSZ7JIINTSOCTTS/NOVTS (ADD)
SFPT5/0CT750CT75/NoV 7S (A0D)
OCTTS/0FCTSMANTE/MART A (ADD)
JANY6/FFBTOMAYE0/ {ADD)
NOVT6/APRTTIUNTT/MAYTT (ADD)
MARTP/MaYITJULTTZ/IUNT Y (ADD)
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€47276
6a7276
€47276
647276
655373
655374
655277
655379
655379
€5537%
655379
655379
€%53179
655379
655379
655379
655379
€S5379
655379
€55379
655379
655379
€552379
655474
6SSKTS
655875
€SSKTS
6558795
55475
655475
65537S
662578
662578
662578
662578
662578
662578
662876
662476
662876
662R76
662876
662876
662876
662R76
g624706
662876
€6287¢6
662876
664776
664076
664076

pITTEST
PANELTEST
TECMRPT (HcCCPRAC)
FUNDSRECYD
FEASSTOYSCOPEOFYORK
CHTRAWARY
FEASDSYY
FEASDSO./pROCSTDY
FEASTESTS
APPVLOF SE| DSGN/PROC
APBIDSPROTO
CONTAWARUPROTO
PRCTODSAN
PROTOFAY
PROTOTEST
PROTOACCERT
ToP
F INALRPT
FINALRPT
¥ INALRPT
FINALRPT
AyTHFyNDsg
PREPCOORDTSTPLAN
CONTRACTSCOPPRNFWORK
AWARDCONTRACT
FRAGTSTgTN
PREPOPRINSTACAI PROC
REALTACALRACOUSTICINSPSYS
PREFORMPROOLINFTST
EVLOAPPROVEAISTSTMETHUATA
PREPAISOPFRAMATNTMANUAL
PREPPURCHASEDFSCRFORALS
APPVUTESTSTDS
EVALTESTIRESULTS
FINALAISOpERAMATINTMANUAL
PREPREUIESFORATS
FINALTECHAPT
FINALRPTY
FUNDING
SCOPE
PRQOCACT 10y
CONTREXECYTE
LHUSPINSTALL ¢ HNWRPREP
TESTeEVaAL
FINALRPT
AJARUCUNTRACT
PHASEI 1 STRMTNFINERTIAWELNER
MEASUFPERTWELDFARA
PHASEILACAHULISOFSYSTCNTLHOWR
DEVSOF T wAHEFORADAPTHACHCANTL
FINALRPT
FUNDING
PREPSCUPE /aDFNRRIDS
CCNTAwARD
nseN
Fag
ACCEPTTEST
TOP
FINALRPTY
VEMOMS 77CONTMND
NEMO(FEAS) TEST
EVALREDEGIGNRAT
INCRCO*ITFUNDS +MOD
CCNTPROC
PRODOF 607, L INEPS
PRELIMTESTONL INERS

JUNTT/NOVTTOCT?7/NOVTSE (ADD)
JULT7/70CTTITOCTTT/MART S (ADD)
FEB?78/MAY78JUNBO/ {ADD)
NOVTS/0CT?5NOVTS/0CTTS
FEBT6/FFBT6APRTE/7APRT R
APRT6G/MAYTTJUNT6/SEPT?

JUNT6/ AYGT6/ (DEL)
OCT?7/0CTITFEBTI/JANTS (AOD)
MARY8/MAR7BJIUNBO/
MAYBO/MAYAROJUNBO/
JANTT/ FEBTT/ (DEL)
FEBTT/ MARTT/ ({DEL)
MART7/ MAYTT7/ (DEL)
APRTT/ JULTT/ (DEL)
AUGTT/ NOVTT/ (DEL)
ocTr7/ NOV?7/ (DEL)
MAYB0/MAYROJULBO/
AUGRO0/ SEPBO/
/SEPT6
/seP76
/7JUNT8

MAYT79/MAYTIJUNTI/ZUYNT
JUNTI/MAYTIJUNT9/JUNTQ
JULT9/ZIILTIJULTS/ZJuL TS
AUG79/AUGTISEPTI/NONTY
0CT79/JANROOCTT9/MARBO
OCTTI9/AUGTIOCTT9/MARE
0cT79/MARROQCT79/MaRBO
NaVT9/ApRBONGYT9/ApRE0
JANBO/JANROJANBO/APREQ

JANBO/ JANBO/
JANRO/ JANBO/
JANRO/ JANSBO/
MARR0/APRROJUNBO/
JuLeoy JuLsos
JuLan/ JuLéo/s
AUG80/ AUG80/
/ /JuNTe

JUL74/0CT74DEC T4/ JANTS
0CT74/DECTAJANTS/FERTS
FEBYS/FEBTISFEBTS/0CTTS
MAYTS/0CTTISMAYTS/ZJuLT9
SEPYS/NOVISNOVTS/DECTS
NOVTIS/DECTSFEBT6/MAYTY
AUGT6/AIIGTTJUNBO/DECTY

J7JUNTBA()GTB/SEPTS

SEP78/0CT78BDECT8/
DECT8/ JUNT9/
JUNT9/ SEP79/
SEPT9/ FEBBO/
MARBO/ ApKr80O/

0CT75/0CT750CTT5/70CTTS
JUNTS5/JUNTSOCTT75/0CT7s
/ JANT6/MARTE
FERT6/APRTEMAYTE/7AUGTE
MAYT6/AUGTENCTTO/SEPTY
oCY76/ NOVT6&/
AUGTT/aURTTJUNBO/
MAYT9/MAYT9 JUNBOD/
DECT78/NECTBIANTI/MARTY
MART9/4PRT9MARTS/FEBROD
JUNTS/ JANSO/

JULT9/ SEPT9/ (DEL)

NOV7S/NOVISMART6/APRTS
MART6/AUGTOAUGTO/FEBTT
APRT6/SEPTENOVTI6/FEBTT
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QUANTTEXTURE TNDICESCHAR
PRODOF EXPERCHAMBERLAINLINERS
X«RAYTESTOFARNVEL INERS
COMPTEXTURESTATICBALLISTICeXRAYRES
PREPPROCPKGF ORPRECL INERS
AwARDCQNYT
PRODO* PHECISIANL INERS
X-MAYSAA LISTICTESTOFPRECLINERS
IOENT*SE oF MF&PROC
CCHRPOF TOp
PREPOF F INALTFCHRPT
RECEIPTOFFUNDS 1 TASKA)
PLACECUNTRACTFNRFORMSTUDIES
COMDUCTFORMSTUNIES
REDARECTEFFORY
CONDUCTRECYCLIMGSTUDY
BaLLISTICTESTS
COMPLETERECYCL TNGSTUDY
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TRANSFUNDSTOBRI
CHEMeSWAGFVAL
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HEATTREATEVAL
HOTAS0STATICPRFSSEVAL
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FIN2LRPY
# INALRTP (301)
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wELDOBANOSONPROJECTILES
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SEPT6/JANTTINOVTO/SEPTTY Q
JANTB/JUNTEMARTE/ (DEL)Q
0CTT6/MAQTTIDECTO/0CT 27 °
JANTT/JUNTTMARTT/0CT 77 [}
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NOVT6/NOVTOJUNTT/JULTT (ADD @
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e
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JUL79/7JUL790CT79/SEPTQ{ADD)
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€167
€710676
er1maT?

ESTABNUTPLOCENIRE
waLLISTICTESTS

FINALRPY
PREPENOKSCUPENF WORK
ANARDCUNT
COLUSTLY 1 g5MMMY 0TPROJ
CONCSTUY155MMM4B3PROY
FINALRPY

FINALRTP=q)1
FINALTECHG TP
FISCALVSLIGATINN (RUTARYFORGE)
USENVAFAYTQOL ING
PROCURLPREFCORMS
CONDUCTFORGINGTRIALS
INSPRITARYFORGTNGS
PHEPECU :QuICcanaL
ARTTEVLOA RPT
CJNUUCTSURVEY
SELCUMPFOQINARFRT
AVARVCUNVTRACTFARINVEST
CONVUCTINVEST
PREFECUNOu]ICANAL
wLTEF LA RPY
wRITEF LA RPT (2012
FINALTECHRPT

w2 ITEF LA PT (2011 SC
FINALTECHQ TP
SELLINETOUESIMILATED
aALREY J[REMENTS
LLYSIMULATION

VLBUCe TS yCOMPHTERT ZEVSTMUL
CALLIBOF COMPUTERSIMUL
O3GNLINF ¢ pATACNHLLECT
SCLECTS CONDLINETCBESIMUL
AHACKEWJIREMENTS

uEVS IMUL

nreyssIosrsiMi
caLlvslay

vSeLINS enaTACHLLECT

RPT

SCALEMULE PROCFNGR (XM79])
PROYPRUTOPENETUATOR(XMTGL )
CHARUFMAT S(XM79])
sALLISTICFVAL (¢MT91)
AIALS INTEQIMRPT(X¥T79])
n1FRTODE

PRCCENGI4pq0D
wulLISTICTESTSFVAL
aAtalVATaA[WTERTRPY
FINALRPT

CONTPILOTHROD
PERETCHaRACTFR
SeiaLLSCALrHALL tSTICTEST
BALLISTICTESTSFVAL
PrQJCOMPL

DIFME [NALRPT

DATAANAL

FINALRTP= 3]
ESTAHSCOPFROFCONT (NOSEQPER)
pLaCkOF CunT (BT LETSER)
anALOFTEMRFLOWS VEL
STRUSSA ja UFSKFLL
FAILUREANLLOFS=ELL

F INALCU PR OGF *KNOSE
PREPUFF INALRPT INOSING)
PLAVYEOFCONT (3311 LETOFSEP)

APRT6/APRTODFCTE/SEPT4
MAYT6/MAYTTOECTG/FERTA
DEC77/DFCTTMAYT9/JUNTS
SEPT6/SFPTOSEFPT6/SEPTE
FEBTT/FEBTITJUNTT/SEPTT
JULTHZJUNTEBMAKTQ/MAY TG
0cTT7/0CT77JULBO/
APRTB/MAYT8MARBO/
APRTB/MAY78SFPBO/

DECBO/ (ADD)
nCTT7/7JANTBOCTTIT/JaNTS
JANTO/FEBTYAPRTIG/ZAPRTS
APRTB/APRTVAUGTBZAUGTS
MAYT9/MAYTIJUNTB/JUNTSG
JULTB/A1GTIJULTB/ JaNS
JUL78/7JANRDAUGTB/FEBBD
MARBO/ APRBO/
OCT77/JANTBDECTT/JANTA
JANTB/JANTBIANTB/ JANTS
APRTH/APRTESFPTE/SEPTE
SEP7B/0CTT80CTI8/FERBD
NOVT8/FFBRIDECTB/APRBY
ApRBO/ MAYBO/
NOVT9/MARRUJANBO/ JUINBQ
NOV7S/JUINROALIGRO Y/ (ADD)
NOV79/MARROVECT9/ApRB
NOVTY9/MARRODEC?9/MAYB (ADD)
OCTT78/DFCTBNOVIB/DECTE
NOV78/DFCT8DECTB/DECTB

JANTQ/ JANTIMART Y/ (DEL)
NOVT79/NNYTIJANBO Y/ (DEL)
JANBQ/ MaRB0/ (DEL)
JUNT9/ZJUNTIAUGTI/NOVTY
MARBO/ MaY80/

MAYBO/ JuiL8os

Jango/ MaRB0/

AUGBO/ NOV80/

NOVBo0/ DECBO/

JuLao/s AUGBO/

PECRO/ FFusl/

MARTT/MARTTIMAYTT/MAYTY
MAYTT/MAYTTJUNTT/JUNTT
JUNTTZ7JUNTTAUGTT/FERTS
JUNTT/ZUUNTTAOTTZAUGTY
SEP78/DECTBJUNTY/AUGTS
MAYTR/JULT8JULTRZAUGTR
AUGTB/0CTTIYFFRTY/FEBTY
PECTB/JANTIIULTIZJUL TS
JULTS/A1GT900TT9/0ECTS
DEC79/DECTIAUGEO/ (abL)
NOVTB8/NOYT80CTT9/NOVTS
NOVTB/DECTBNOVTS/DECTY
FEBT9/FFRTI9JANBO/FERBA
AUGTIZALIGTIJANBO/MARSD
0DECT79/DECTIMARE0/
DECT9/DECTIAULB0/
DECT9/DFCTYJIILBO/
SEPBO/
APRT6/APRTOAPKT6/APRT 6
ApRT6/MAYTIOMAY IO/ JNT 6
JUNTA/ZANGTOJANTT/MART?
SFP76/0CT76FEBTT/APRTH
NDCTT6/NOVIGFEHTT/APRTA
MARTT/JANTEBMAKTT/ADRTA
MARTT/APRIBAPNTIT/MAY TR
0CTT6/FEBTTNOVIG/APRTY

ZXIFEXIIDODOD ODODOOOOODODDOX XL LZXXECEEXZZEX X ZLETL XXX ZXXXEXELXXECEXXE




621

eT1677
eliATT
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M TALPL jao¢HACTURE
UPTCOMPRHOGF gRu L LETSEP
PRAEPOFNPTFURNT | ETSEP

tep TCRP IOMARTLL T YSEPTECHS
n¢TIROY 4aKEFFNRT

REF INEUFM A THMONFORD WG

CInF TESTOF MATHAODFORUWG
PREVUFF [hpLRPTEORDAGCUNE TEST

ESTABSC Prof wnAPK (NOSEPTEHCECABROPERS)

pLaCtOr CONT
CONE TESTUF “ATH“NDF ORNUS TING

NEVOFMATm QDFANPTERCECARS «BLOCK
CONFTESTOFMATHODFORPIERCECABH oL OCR’

a:aLDaTy

CHEFOMY [NALRPT
wHLINST ;U [NERT TAWELD
MEBIUFPLHTREL NI ARA
ACGUISYSTCRTE HayR

UL vSF TweF (RADNGCTMACHCNTL
FINALRMT

PUEPPRUCPK G

A4ARUCU iThACT
SELUNGU R VMUNTTICNSPROY
SELRELGNCOoMF GRS
LiveSTATSELGOCHFAC
DETCRIT(TEmSeTHEIRIMPACT
UEVBASICCAPYTERPROG

VEVOTFSTN MCNTI TOOL ¢ SPAREPTSPROG

Hilt PUOLCUVERCTPROCEDURES
PREPBSCoHMpYOC

rREPRPT

UATABAS_ STRUCT

[WFU) /UUTPUTFORMATS
NEFMATRICFS

USENUAT \dASESYS

no¢

GVEMUAF L a4 npT

RCPIUFF ynps

PLALECY (TRACTPI ASKMAANC
PLACECU .ToACTVACHEVAL
CONDMAC,STUDIF <
PREPSPLC

FInALRMT

PLACECU T
CUNUUCTHALKSTIINYS

§ INALTECHWPT

HCPTUFF UNNS
RCPTUFANDFUNDE
PLACECU.IT, 74ORC TS INDUST
»FGTOOL

1eCsTRY Uyt
FARGE el 15pCTPTS
FINESHE dReMACUPTS
FINALINSPCTIPTS

PREPF INiLaPT

ACTTIb/ADRTIMART Y/ (DEL)
OFC76/ MaYTY/ tugL)
“aY?277/ SEPT?/ (VEL)
ocTr1/ uet1r?/ okl
OCTTT/7ApRTTOCT?77/7JANT 8 (ADD)

/7AUGTT /MaY TR (ADD)

JUNTAZJUNTBIUNTE/ZAUGTA LADD)
AYGTB/SFPIBMARTIZAPRT S (ALD)
MARTY/APRYIAPKTIG/MAYTQ (AUD)

/SFP78 /SEPTBIADY)
FEHTO/FFRYIFJUNTO/MAYTS (ADD
JULTO/JUNTIIILBY/ (ab)
JULTYZ ML Y9A1GRO/ 1alD)
JANBO/MAYRDSFFBY/ (ALO)
SEPRY/ ocT8u/s (ALD)
ocTgars NOVBu/ 1ADO)

SEPTB/0CTTBDECTB/MAYTY
DECTH/APRYIIIUNTIZAPRB
JUNT9/A1IIGIISEPTQ/FEREN
SFPT9/FFBAQOFERBO/MAREN
MARBU/MAYRO aUGBO/
JANTB/JANTEMAYTHZAUGT S
JUNTH/JUNTBAUGTB/SEP TR
SEP76/56P760rT76/0CT 74
0CT76/0CTI6NOVTIE/NOVTA
NOV7?6/NOVTIODECTB/DECTA
APRT8/APRTEMAYI8/MAYTS
MAY?R/MAYT8SEPTR/SEPTSR
AUGTH/ANGTBNOVTE/NOVTA
DECTB/FFRTYJUNTI/JUNT G 1ADD)

MAYT?9/A0RTYISEPBO/ (av0)
JULT9/JULTYSEPBO/ (abo)
ocTa0/ JANB1/
NOVRO/ FFHB81/
JANB1/ MARB1/
ocTau/ JuLsls
JUNB1/ SEP8l/
AUGRl/ ocrT8ls

0CT78/00T7800T78/0CTTA
DECTB/DFCTBAPR?9/MAY TS
MARTY/MAYTIJULT9/NOVTY

JULT9/DFCTISEPBO/
JANRO/ Jungo/
JUNBO/ SEPYO/
MAYAO/MAYRONOVEO/
neCaos MakBl/
MARR1/ JuL8l/

MAYTH/MAYTOMAYTH/MAYTH
JULTT/NNVTITIULTT/NOVT T (ADD)
MAYT6/JANTEBJUNTH/FERTA
JUNT&/ANGTBAUGTHZAUGTA
JULTO/0CTT8AUIGTH/NOVTR
AUGTH/NOVTIBAUGT6/NOVTAR
SFEP76/ DEC76/ (DeL)
JANTZ/ JANTT/ ({DEL)
JANTT/DECTYMAYTH/DECTS
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SAMPLE OF HOW MILESTONE DATA IS EXTRACTED FROM THE MILESTONE DATA BASE PROGRAM FOR NOV 79

1240=400078
1440=400080
2340=401275
2360=401275
3480=405179
4020=4054T74
6360=411473THRUT6
9200=411475
10560=411476
10580=411476
13380=416379
13400=416373
14480=421177
15060=421473
15580=421479
15620=421479
15720=421479
16160=421574
180860=425277
18140=425273
18220=4252768
20380=428179
21260=428579

AWARDCONTRACT(PHASE3)
FINALREPORT
PREPPRELIMDSGNCRITERIA
HAZARDSANIALYSIS
EVALOFINSTRUMENTATION
SHIPMACHTOARRADCOM
DSGHPROCINSTALLREVEQUIP

RFT

EVALOFSULFIDEMONITOR
EVALOFTOTCARBOMNMONITOR
EXECUTIONOFTESTPLN
FIRINGTEST(FPROVGRD)
INSTALLPROTOCMTLSYSTFOREVAL
FINALRPTRECSCHOFPROPREUSEMEAS
FINALRPT

TEST+EVAL

ENGRREVIEY
PROTOCNTLSYSTACCPTD
PILOTPLANTREACTVAROPT
PRODSIMMERPROC
PILOTPLANTPREPOFSTDHMXBATCH
SURVEYGASUSAGEATRAAP
TEST+EVAL

NOVT79/ (DEL)
AUGTY9/ NOVT9/ (DEL)
JANT9/JANTONOVT 9/ (ADD)
FEBT6/FEBT6NOVT9/
SEPT9/ NOV79/
NOVT9/ NOVT9/ (£DD)
DEC77/DECTTNOVT9/ (ADD)
OCT78/0CT78NOVTY/ (ADD)
MART6/MARTONOVT9/ (ADD)
MART6/MART6NOVT 9/ (ADD)
JUNT9/JUNTINOVTY9/
0CT79/ NOVT79/
DEC78/DECT8NOVT9/
0CT79/ NOVT79/
AUGTY9/ NOVT9/
AUGTY/ NOVT9/
SEPT9/SEPT9NOVT9/ (ADD)
JUNTT/JUNTTHNOVTY/
JUNT9/ NOVT79/ (DEL)
MART9/MARTIONOVTY/ (DEL)
0CT79/ NOVT9/ (ADD)
AUGT9/ NOVT9/
FEBT9/FEB79NOVT9/ (ADD)




1¢1

21280=428579
23040=431078
23060=431079
23080=43107y
23460=431177
23760=432279
24620=433776
25200:=433676
28200=446673
262060=446678
28780=u46980
29500=450876
30600=655379
33100=668173
33220=6u817%
33380=668278
33740=666373
34220=671679
34340=672578
34880=675976

GEOHETR:EFFECTS
FINALRPT
EVAL+OPTOFFROC
PROVEGUTCONTENDURRUNS

SHIPTOLOADPLANT

INTERIMRPTI,FY7SEFFORT

GATORINSITUBONDING
PROTU.SGHCONPL
HODAUTOMELTSYST
PILOTLINETEST
RECVDFUNDS
HAZARDALAL
PREFORIPROOLINETST
INSPRITARYFORGINGS
COMDUCTINVEST
DSGNLINE+DATACOLLECT

PcMETCHARACTER

CONFTESTOFMATHMODFORNOSING

MEASOFPERTWELDPARA

PREPFINALRPT

FEB79/FEBT9NOVT9/

SEP79/ HOV79/
SEP79/ NOVT79/
OCT79/ ROV79/

JANT9/JANTINOVT Y/
JUHT9/JUNTYHOVT S/

AUG79/AUGTIHOVT 9/
MAYT9/ NOVT79/
0CT79/ HOVT9/
0CT79/ Nov79/
NOV79/ HOV79/
HAYT9/MAYTINOVT G/
NOVT79/ Hov79/

JUL79/AUGTINOVT G/
SEP78/0CT78NOVT79/
JUNT9/JUNTINOVTY/
NOVT78/DECT78&NOVTY/
JULT9/ NOVT79/
APRT9/APETYNOVTY/
DEC78/DECT78NOVTY/

(ADD)

(ADD)

(ADD)

(ADD)

(ADD)
(ADD)

(ADD)
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SAMPLE OF HOW MILESTONE DATA IS EXTRACTED FROM THE MILESTONE DATA BASE PROGRAM FOR NOV 79

2020=404178
3500=405179
4020=405474
12040=412479
13420=416379
15280=-421479
15520=421479
15740=421479

15940=421479 -

16600=422377
18260:-425278
20300=428179
20420=-428179
20460=428179
23100=431079
23120=431079
23580:=431279
24120=433579
27400=444978

TESTPROTOSTASATHMAAP
DOC+FINALRPT
SHIPMACHTOARRADCOM
TOOL+FIXTURESPECS
PRODPROCDSGNS
PROCPILOTPLANTFAC(RAAP)
HAZARDANAL

INVESTIGATESTDYS
TSTOFEQUIP&MATL (BAAP)
FABPROPCHGS
PILOTPLANTPROCVARSTDYFORHNMX
SELOFINSULTYPE+APPL
EVALCOALGASFORUSEINRAAPPROC
HAZARDSANAL

PRODINCORP
PHY+CHEMTESTSOFPROD
HAZARDSANALYSIS
FABPROCTOOLING

PROCEVAL

NOV79/
NOV79/
NOV79/
NOV79/
NOV79/
NOVT79/
NOV79/
NOV79/
NOV79/
NOV79/
NOVT79/
NOVT9/
NOV79/
NOV79/
NOVT9/
NOV79/
NOVT79/
HOV79/
NOVT79/

JAN8O/
DECT79/
NOV79/

DECT9/
JAN8O/
FEB80/
JUNBO/
SEP80/
DECTY9/
MAR8O/
JANBO/
MAYB80/
APRBO/
JANBO/
FEBE0/
JuLBo/

APREO/

(ADD)

(ADD)

(ADD)

(ADD)

(ADD)

(ADD)

(ADD)
(ADD)

(DEL)




€CT

28260=L46678
26340=446679
28780=446980
233800=446980
29100=447479
29120=447479

29220=4£8179, 450

30600=655379
33140=608178
33340=668278
35000=678178
35120=678178

TECHRPT(INTERIMN)
HAZARDSANALYSIS
RECVDFUNDS
BUILDSYSTPROTO(DUAL)
LAB/BENCHSCALESTDY
HAZARDAKL
PURCHASEEQUIP
PREFORMPRODLINETST
WRITEFINALRPT
DEBUG+TESTCOMPUTERIZEDSIMUL
WRITEFINALRPT
WRITEFINALRPT

NOVT79/
NOVT79/
NOVT79/
HOVT9/
NOV79/
NOVT79/
HOVT 9/
NOVT9/
NOV79/
NOVT9/
NOVT79/
NOVT9/

DEC79/
JUNBO/
NOVT9/
MAYBO/
JuLsgos
JuLgo/
MARBO/
NOVT9/
JANBO/
JANSO/
JANBO/
DEC79/

(ADD)
(DEL)




SAMPLE OF HOW MILESTONE DATA IS EXTRACTED FROM THE MILESTONE DATA BASE PROGRAM FOR DEC 79

2380z401275
3380:-405075
3400:=405075
4120=405979
4420=406479
9360=411475
10100=411476
10220=411476
12060=412479
13440=416379
13600=4194
15420=42147Y
15640=421479
16640=422377
16780=422579
18100=425277
22460=429179
22460=429179
24000=433279

24150=433579
26940=4544738
27800=446079
2oTL0=4869iY
32660=60347y
33240=658178
33600:=668378
33£20:668378

GUNFIRINGS

DELIVERYINSTALL+PROVEPKOTOEQUIPATLP

FINALIZETECHDATAPKG
INSTALLATION
SAFETYTESTSYSTEM
HAZARDSARAL+ONLINEEVAL
EVALOFREVPROC

FINALRPT

PROGRAMHING
FINALRPTARRADCOM
PROC/FABOFTSTEQUIP
QUALQUANTPOLLABATEDWATERS
FINALEPT

ECOAKAL
ACAPTATIONSTUDIES
FINALKPT(FY7T7EFFORT)
TEST

TESTEVAL

SAMPLEFAB

#4r RSAMPLEHARDWARE
PREFOFCONTRDWG
HAZARDSAHAL
DEBUG+EVALCONCEPTMUDELS
CONDUCTCHIPRECYCLEEFFORT
PREPECONOMLICANAL
PROJCOMPL

DOFUFINALRPT

134

DEC79/ DEC79/
DECT79/ Jungo/s
DECT79/ Jungos
DECT9/ JANBO/
DEC79/ AUG80/
DECT9/ MARBO/
DEC79/ FEB80/
DEC79/ APREO/
DEC79/

DEC79/ JANBO/
DEC79/AUGT79JUL80/
DEC79/ MARBO/
DECTY/ MARE0/
DEC79/ JAN8O/
DECT9/ AUGE0/
DECT79/ JANg0/
DEC79/ APR79/
DEC79/ Jungos
DEC79/ JANTY/
DEC79/

DECT9/

DEC79/ NOVEO0/
DECT79/ JANBO/
DEC79/ ucr80/
DEC79/ JANEO/
DEC79/ MAR8BO/
DECTY/ APRSO/

(ADD)
(ADD)
(ADD)

(ADD)

CADD)

(ADD)




SET

SAMPLE OF HOW MILESTONE DATA IS EXTRACTED FROM THE MILESTONE DATA BASE PROGRAM FOR DEC 79

1080=400077
1280-400078
2380=401275
3500=405179
4100=405979
8820=411475,76
11780=411477
13420=416379
14500=421177
15400=421479
15500=421479
16060=421478
16200=421574
16600=422377
17460=423778
17740=424978
17760=424978
18700=4267 77,78
19140=428077
19780=428177
21060=428577
22420=429179

MONITORMULTITOOLLOADERPROG
ASSEMTEST+MODIFY
GUNFIRINGS
DOC+FINALRPT

EQUIPMOD

PILOTPLANTINSTALL+EVAL

IMPLPROG

PRODPROCDSGNS
COMPL+EVALDATAFRONLINEPROCCNTLOPER
ETABPROCWATERSPECSQUAL +QUANT(KAAP)
TEST+EVALSTUDIESANAL+ECOEVALDATA
FINALRPT

TDPCMPL

FABPROPCHGS

FINALRPT+HAZARDSANAL
PILOTPLANTOPER

ECOEVAL

HAZARDSANAL

FINALRPT

PREPFINALRPT
REPORTPREP+DISTRIBUTION

ANALYTICALSTUDIES

JULT7/JULTTDECT9/
SEPT9/ DECT79/
DEC79/ DEC79/
NOVT79/ DEC79/
SEPT9/ DECT79/
OCTT77/NOVTTDECTY/
SEPT7/AUGT8DECTY/
NOVT79/ DEC79/
SEPT9/ DEC79/
AUGT9/AUGT9DECT9/
0CT79/ DEC79/
0CT79/ DECT79/
JANT9/JANTIDECT9/
NOVT79/ DECT79/
MART9/MART9DECT9/
JULT79/ DEC79/

AUGT9/ DEC79/

JANT9/FEBT9DECT79/

SEPT9/ DEC79/
APRT9/APRTIDECTY/
FEB77/AUGTTDECT79/

JUNT9/JUNTIDECTY/

(ADD)
(DEL)

(ADD)

(ADD)

(ADD)

(ADD)

(DEL)

(DEL)

(ADD)




9T

22440=429179
22540=430979
23980=433279
26060=436277
26760=444479
27160=444778
27260=444978
2T4U0=444978
27520=444978
27920=446278
27940=446278
28000=446278
28020=446278
28280=446678
28720=446979
29040=447278

29520=450878,79

29540=450878
30080=621175
31160=657174
31440=662876
31460=662876
31860=664077
32640=663479
34360=672578
35120=678178

TESTPLANDEV
ENGRREV&GENPROCSTDY
INVESTIGATEALTERNATIVES
FINALRPT

LAPPROJS

RPT

FINALRPT(2TESTLOTS)
FINALRPT
FINALRPT(ADDTESTLOTS)
ENGRSTDYS

HAZARDANALII
PROCNGSCRUBBERTANKS +PUMPS
SUBMITABSORBERDSGN+DWGS
TECHRPT(INTERIM)
DSGN+BUILDCONCEPTMODELS
PREPARESCOPEOFWORK
PILOTPLANTDSGNCRIT+DSGN
FINALRPTFYT78
TECHRPT(HCCCPROC)
FINALRPT

TDP

FINALRPT
X-RA{+BALLISTICTESTOFPRECLINERS
PLACECONTRACTFORCHIPRECYCLE
ACQUISYSTCNTLHDWR
WRITEFINALRPT

SEPT9/ DECT9/
JULT9/JULTIDECT9/
SEPT9/ DEC79/
JUL79/JULT9 DECT9/
0CT79/ DEC79/
SEPT9/ DEC79/
0CT79/ DEC79/
0CT79/ DEC79/
0CT79/ DEC79/
SEP78/SEPT8DECT79/
SEP78/SEPT8DECT9/
FEBT9/FEBT9DECT9/
MAYT9/MAYT9DECT9/
NOVT9/ DEC79/
SEPT79/ DECT79/
FEBT9/FEBT9DECT79/
JANT9/JANTYDECT9/
0CT79/ DEC79/
FEBT8/MAYT8DECT9/
O0CT78/NOVT78DECT9/
AUGTT/AUGTTDECT9/
MAYT9/MAYT9DECT9/
NOV78/DECT8DECT9/
FEBT9/FEBT9DECT79/
JUNT9/AUGT9DECT9/
NOVT9/ DEC79/

(ADD)

(ADD)

(ADD)
(ADD)

(ADD)
(ADD)




LET

0000000000000 000000000000000000000000000000000000000a0cot}Y 19"“‘

PRDJ TOTAL AWTH IN HOUSE

COMM

«000 1614000 1249000
% 08LIc & 100.0 DIVISION

4024 1432800 111000
% OBLIG = 100.0 DIVISION

4046 307000 237000
% 0BLIG ® 100.0 DIVISION

4051 $£57000 157000
% 0BLIG = 100.0 DIVISION

4059 250000 25000
% 0BLIG * 100.0 DIVISION

4062 307000 191000
% 08BLIG *® 39.8 DIVISION

4064 1262000 1026000
% 08LIG ®* 100.0 OIVISION

4084 121000 96000
% 0BLIG ® 100.0 DIVISION

al24 930000 132000
% 0BLIG ® 100.0 DIVISION

«137 205000 114000
% 0BLIG = 100.0 DIVISION

4163 661000 399000
¥ 0BLIG ® 100.0 DIVISION

4189 533000 58000
% 0BLIG * 36.7 DIVISION

6196 327000 311000
% 0BLIG * 100.0 DIVISION

w214 1269000 716000
% 0BLIG = 100.0 DIVISION

0BILG

1249000
1S ESP

111000
1S MSO

237000
IS ESP

157000
IS ESP

25000
151ESP

191000
1S ESP

1026000
IS ESP

96000
1S MSD

132000
1S mMSD

114000
18 ESP

399000
IS ESP

58000
IS HSO

311000
1S MSO

716000
1S ESP

COMM

0
TECH

1021000
TECH

0
TECH

0
TECH

0
TECH

305000
TECH

195000
TECH

0
TECH

798000
TECH

85000
TECH

0
TECH

375000
TECH

0
TECH

20000
TECH

CONTRACT
0BLIG  DATE

0
AREA 1> LAP

1021900
AREA IS WPTS

o o
AREA I LAP

00
AREA > PROP+EXPL

0
AREA I> PROPEXPL

0 9730780
AREA IS LAP

195900
AREA 1> LAP

o o0
AREA 1> POLLUTION

798000
AREA 1> WPTS

85¥00
AREA I> LAP

00
AREA I> AP

375000
AREA 13> WPTS

00
AREA 1> PROP+EXPL

20000
AREA 1> POLLUTION

PROGR‘NI.....'......'.....'...'......'.'..................'...

COMM

365000

70000

225000

11000

41000

25000

6000

262000

16000

533000

G6o0Co
oBLIG

365000

10000

225000

11000

41000

25000

6000

262000

le000

533000

DATE

ComMM

100000

0GA
oBL1G

180000

DATE




8E€1

4225
% OBLIG

4263
% 08LIG

4281

% 08LIG &

©285
% o8LIG

4288
% OBLIG

“291
% 0BLIG

4309
% oBLlG

4310
% 08LIG

4312
$ 0BLIG

w322
% o8LIG

%332
% 0BLIG

4335
$ OBLIG

436}
% 0BLIG

ahoh
% 0BLIG

4460
% 08LIG

4462
% 08LlG

3

3

&
e

6

4
&

L'
e

e
e

6
e

&
3

?
2

3
e

2

50000 120000
100.0 DIVISION

29000 304000
100.0 DIVISION

1345000 572000

100.0 DIVISION

20000 285000
100.0 DIVISION

3000 633000
100.0 DIVISION

35000 155000
100.0 DIVISION

#8000 384000
100.0 DIVISION

83000 189000
100.0 DIVISION

61000 80000
100.0 DIVISION
09000 410000

100.0 DIVISION

83000 5000
100.0 DIVISION

11000 111000
100.0 DIVISION

42000 136000
100 0 DIVISION

55100 295000
89.6 DIVISION

36000 122000
100.0 DIVISION

28000 132000
100.0 OIVISION

120000
1S ESP

304000
IS ESP

572000

A% ESP

285000
1S ESP

633000
IS ESP

155000
1S ESP

384000
IS ESP

189000
1S ESP

80000
IS ESP

410000
1S ASD

$000
IS MSD

111000
IS MSOD

136000
1S ESP

295000
1S WSO

122000
1S ESP

132000
1S ESP

TECH

25000

TECH

TECH

TECH

TECH

80000

TECH

TECH

TECH

TECH

TECH

78000
TECH

300000
TECH
TECH

37000
TECH

TECH

TECH

AREA

1s

09
POLLUTION

25900

AREA IS LAP

0
AREA 1> ENERGY

o0

AREA 15 SAFETY

00

AREA 1> SAFETY

80voo

AREA ‘1> SAFETY

00

AREA I> PROP<EXPL

00

AREA 1> PROPEXPL

[

AREA 1> LAP

00

AREA I> MPTS

78v00

AREA 1> WPTS

300900
AREA I MPTS

AREA

AREA

AREA

AREA

I>

>

I»

>

00
PROP¢EXPL

0 4/30/80
MPTS

00
PROPEXPL

00
PROP<EXPL

230000

773000

10000

4664000

294000

181000

199000

606000

23100

114000

396000

230000

(1]

773000

10000

464000

294000

181000

199000

606000

23100

114000

396000

135000

00

135000




6€1

4666 461000 371000 371000 90000 90v00 0 0 ° 0
% 0BLIG ® 100.0 DIVISION IS ESP TECH AREA I> PROPeEXPL
4469 1350000 279000 279000 871000 871V00 0 ° 0 0
_ % 08tLlc = 100.0 DIVISION IS ESP TECH AREA §> LAP
44T 175000 75000 75000 0 00 100000 100000 ° 00
% 08LIG ®= 100.0 DIVISION IS ESP TECH AREA |5 ENERGY
4498 1147000 88000 88000 %000 4000 1055000 1055000 0 0
% 08LIG * 100.,0 DIVISION IS MSD TECH AREA 1> LAP .
4508 357000 68000 68000 ° 00 289000 289000 0 0
% 0BLIG & 100.0 DIVISION IS ESP TECH AREA 15 PROPSEXPL
6553 95000 67000 67000 28000 2800 ° 0 ° °
% 0BLIG ® 100.0 DIVISION IS MSD TECH AREA 15> MPTS
6634 342000 242000 262000 300000 0 5/30/80 0 ° 0 0
% OBLIG ® 44.6 DIVISION 1S MSD TECH AREA > MPTS
6682 £70000 170000 170000 0 00 ° 0 0 0
% 0BLIG ®  100.0 DIVISION IS MSD TECH AREA I5> HPTS
6683 146000 1646000 146000 ° 0 0 0 0 ®
% 0BLIG & 100.0 DIVISION IS MSD TECH AREA I> MPTS
6716 306000 36000 36000 270000 270900 0 0 0 ° 0
% 0BLIG ® 100.0 DIVISION S MSD TECH AREA IS WPIS
6736 256000 81000 81000 175000 175000 ° (] 0 0
% 0BLIG &  100.0 DIVISION IS MSO TECH AREA IS WPTS
6738 181000 132000 132000 %9000 %9000 0 0 0 (] 0
% 08L1G ®* 100.0 DIVISION 1S MSD TECH AREA > MPTS
TOTALS 22139100 10510000 10510000 5106000 «1¢6500 6288100 6288100 235000 235000
DIVISIONS
ASD NFD EsP MSOD
COoMM 0BLIG $0BLIG COMM 0BLIG 30BL1G COMM 0BL1G B0BLIG COMY 08L16G %$08LIG
410000 410000 100.0 0 -1 8019000 8019000 100.0 2081000 208l000 100.0  IN HOUSE
199000 199000 100.0 0 -1 4970000 970000 100,0 1419100 1119100 100.0  6QCO
0 0 -1 0 -1 1671000 1366000 81,7 3035000 2760500 80.4  CONTRACTS
—




oyt

60900¢

COMM

3967000
1996000
932000

1073008

1895000

647000

609000

IN HOUSE

0BLIG

3967000
1996000
20000

1073000

1895000

647000

TOTAL & 08BL1G

CONTRAET=

80.8

GOCO =%00.0

06A = 100.0

=1

100.0

%08LIG

100.0
100.0
2.1

100.0

100.0

=]

100.0

COMM

1485000
3431000
20000

80000

30000

TOTAL $ TO BE OBL1GATED 8Y:

0 -1 135000 135000 100.0 400000 100000
0 -1 14795000 14490000 97.9  6/35100 6060600
TECH AREAS
CONTRACTS 60Co
08L16 $0BLIG  COMM 0BLIG $08LIG  COMM 08L16 %08L16
1180000 79.5 1991000 1991000 100.0 0 0
2756500 80.3 222100 222100 100.0 400000 100000
20000 100.0 788000 788000 i00.0 0 0
80000 100.0 10000 10000 100,0 135000 135000
90000 100.0 2404000 2404000 100,0 0 0
0 -1 0 ] -1 0 0
0 -1 873000 873000 100.0 0 0
TOVAL % 0BLIG.= 95.6 TOTAL § 0BLIG. 21159600

100.0

90.0

0GA

-1
100.0
-1

100.0

-1

-1

L2 |

0GA

TOTAL

LAP
MPTS
POLLUTION

SAFETY

PROPEXP

FUZE

ENERGY




MONTM  CONTRACT 6oco 06A TOTAL

0 0 [) [

FEB [] 0 0 0
AR o ) 0 0
APR 37000 0 0 37000
MAY 300000 0 0 300000
JUNE 0 0 0 0
Ty o 0 0 [}
AUG 0 0 0 0
TTSEPT 305000 [) 0 305000
ocT 0 0 0 0
TNOY 0 0 ° [
DEC 0 0 0 (]

®esses A POINT SPECIFIED IN A CALL TO PLOT LJES OUTSIDE THE PLOTTING AREA. PEN MOVEMENT TERMINATED AT BOUNDARY

TOTAL 8 TO BE CARRIED OVER TO FY 80

MONTH  CONTRACT 60C0 0GA TOTAL
JAN 9 .o o 0 -
FEB 0 ] 0 °
MAR (] 0 [} 0
APR (] [ 0 0
MAY 0 0 0 ]
JUNE 0 0 0 ]
SULY 0 0 0 0
AUG [ ] 0 0
SEPI [} 0 0 0
oct ] (] 0 0
NOY [ 0 0 ]
DEC 0 ] [ ]
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(A

0000000000000 00000030000000000000RE0V0R0RTRN00000Q0000000FY AOMMT

PROJ TOTAL

«000
% 08LIG

4033
% 0BLIG

©037
® 08LIG

4061
% 08LIG

«062
% 0BLIG

4084
% 0o8LIG

4137
% 08LIc

«189
3 08LIG

«200
% 08LIG

«210
$ 08BLIG

%225
% 08LIG

4226
% 08LIG

4231
3 08LIG

«236
% 08LIG

AVTH

250000
& 100.0

153000
g 100.0

236000
= 100.0

260000
L 100.0

884000
= 1.0

$11000
& 100.0

67000
& 100.0

1248000
£ 2.4

299000
* 100.0

450000
e 100.0

$155000
w 100.0

100000
* 50.0

250000
* 100.0

612000
L Zlﬁb

IN HOUSE

COMM

230000
DIVISION

153000
DIVISION

3Joooo
DIVISION

63000
DIVISION

9000
DIVISION

111000
DIVISION

67000
DIVISION

404000
DIVISION

29000
DIVISION

112000
DIVISION

84000
DIVISION

50000
DIVISION

88000
DIVISION

130000
DIVISION

oBILG

230000
IS ESP

153000
IS ESP

30000
1S ESP

63000
IS ESP

9000
IS ESP

111000
IS MSO

67000
1S ESP

©04000
1S MSD

29000
IS ESP

112000
15 ESP

84000
1S ESP

50000
1S ESP

88000
1S ESP

130000
IS ESP

COMM

TECH
TECH
TECH

0
TECH

875000
TECH

0
TECH
0
TECH
TECH
TECH
0
TECH
TECH
TECH
0
TECH

459000
TECH

CONTRACT

08LIG

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

1>

1>

1>

1>

I>

| &

i>

1>

1>

1>

DATE

PROP «€ XPL

[ 3]
PROP ¢ EXPL

08
PROP+EXPL

0 9730780
LAP

00
PRUP «EXPL

0
LAP
MPTS

0
PROP « EXPL

0
PROPSEXPL

00
POLLUTION

(Y
POLLUTION

00
POLLUTION

0 9/30/80
LAP

PROAGRAMO$00000000000000000030003300000800000000000000000800000

COMM

20000

206000

197000

644000

338000

71000

50000

162000

23000

GoCo

0BLIG

20000

206000

197000

0

338000

71000

0

162000

€3000

DATE

9/730/80

8/730/80

COMM

200000

0GA
0BLIG

00

DATE

9730/80

00 o




194

L266 345000
® 08LIG = 100.0

“281 1234000
® OBLIG = 79.0

«285 «08600
® OBLIG = 100.0

«288 767000
% 08LIG = 100.0

«231 00000
% 08BLIG * 100.0

«309 3726000
% 0BLIG ® 9.3

4310 278000
% 0BLIG ® 100.0

4312 279000
® 0BLIG ® 100.0

“322 502000
% 0BLIG ® 86.1

w36l 583000
% 0BLIG ® 29.2

“462 850000
% 0BLIG ® 100.0

4469 350000
% O08LIG *® 100.0

4498 392000
® 08LIG ® $3.6

«508 506000
% 08LIG * 100.0

6736 360000
% 0OBLIG ® 5.6

6738 297000
® 08LlG ¢ 9.4

345000
DIVISION

315000
DIVISION

©08000
OIVISION

767000
OIVISION

100000
DIVISION

347000
DIVISION

278000
DIVISION

153000
DIVISION

257000
DIVISION

170000
OIVISION

341000
DIVISION

225000
OIVISION

110000
DIVISION

172000
DIVISION

155000
CIVISION

117000
OIVISION

345000
IS NFD

315000
IS ESP

«08000
IS ESP

767000
1S ESP

100000
IS ESP

347000
IS ESP

278000
1S ESP

153000
IS ESP

257000
1S ASD

170000
1S ESP

3641000
1S ESP

225000
1S ESP

110000
1S MSD

172000
IS ESP

155000
IS MSO

117000
1S MSO

TECH
TECH

0
TECH

TECH

0
TECH

2396000
TECH

TECH

0
TECH

8000
TECH

0
TECH

0
TECH

0
TECH

182000
TECH

0
TECH

160000
TECH

180000
TECH

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

AREA

1>

I>

I>

I>

| &)

i>

1>

I5

1>

1>

1>

>

1>

1>

oe
FULZE

00
ENLRGY

00
SAFETY

0
SAFETY

0
SAFETY

0 9730780
PROP«EXPL

0
PROP<EXPL

00
LAP

0 /730/80
uPTS

00
PROP+EXPL

0
PROP«EXPL

0
LAP

0 9/30/80
LAP

[
PROPEXPL

009730780
MPTS

0 9/31/80
mPTS

919000

983000

126000

237000

413000

509000

125000

100000

334000

00

660000

126000

175000

509000

125000

100000

334000

773078V

7/30/80

8730/80V

7730789

00 ©

0 7/31/80




Wl

TOTALS 5762000 5820000 5820000 4260000 0 5457000 3025300 225000 0

DIVISIONS
ASD NFD ESP MSD
COMH 08LIG $08LIG COMM 08L16 $UBLIG COMM 08L1G $0BLIG COMM 0BL1G %08LIG
257000 257000 100.0 345000 345000 108.0 4321000 321000 100.0 #97000 897000 100.0  IN HOUSE
237008 175000 73.8 0 0 -1 4676000 2750300 61.4 764000 100000 13.4  60CO
8008 @ 0.0. _ 0 0 -1 3730000 0 0.0 522000 0 0.0  CQNTRACTS
° 0 -1 0 0 -1 0 0 -1 425000 0 0.0 0GA
502008 432000 _.__ 86.1 345000 345000 100.0 12527000 7071300 S6.4 2388000 $97000 41,8  TOTAL
- - TECH AREAS
IN HOUSE CONTRACTS 60Co 0GA
COMM 0BLIG $0BLIG  COMM 08LIG $0BLIG  COMM 0BLIG $08LIG  COMM 0BL1G $08L16
926000 926000 100.0 1516000 0 9.0 394000 373300 9.7 0 0 -1 LaP
933000 933000 100.0 348000 0 0.0 881000 175000 19.9 425000 0 0.0 MPTS
222009 0 0.0 0 0 -1 283000 233000 82.3 0 0 -1  POLLUTION
1275008 1275000 100.0 0 0 -1 0 0 -1 0 0 -1 SAFETY
1806000 1806000 100.0 2396000 0 0.0 2980000 1584000 53.2 0 0 -1 PROP+EXP
3645000 345000  100.0 0 0 -1 0 0 -1 0 0 -1 FuZE
315000 315000 100.0 0 0 -1 919000 660000 71.8 0 0 -1 ENERGY
TOTAL & 0BLIG.=  S6.1 TOTAL $ OBLIG. 8845300

JOTAL % 0BLIG

CONTRAET= 0.0
G0Co = S5.4




Sl

0GA

MONTH

JAN

FES

MAR

APR

MAY

JUNE

JULY

AUG

SEPT

ocT

NOV

DEC

8eses A POINT SPECIFIED IN A CALL TO PLOT LIES OUTSIODE

= 0.0

TOTAL $ TO BE OBLIGATED 8Y!

CONTRACT

8000

4252000

Goco

1658000

112000

644000

0GA

25000

200000

TOTAL

1688000

112000

5096000

THE PLOTTING AREA. PEN MOVEMENT TERMINATED AT BOUNDARY




TOTAL $ TO BE CARRIED OVER TO FY 813

MONTH CONTRACT 60CO 0GA TOTAL
JAN 0 0 0 0
FEB 0 0 0 0
MAR 0 0 0 0
APR 0 0 0 0
MAY 0 0 0 0
JUNE 0 0 0 0
JULY 0 0 0 ]
AUG 0 0 0 0
SEPT 0 0 0 0
ocT 0 0 0 0
NOV 0 0 0 0
DEC 0 0 0 0
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